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Executive Summary 

The Remedial Investigation (RI) Report for the Martin Aaron Superfund Site (Site) located in 
Camden, New Jersey was prepared for the U.S. Environmental Protection Agency (EPA) 
Region II, Response Action Contract (RAC) Program by CH2M HILL. The Work 
Assignment Number for the RI Report is 953-RICO-02MN tinder RAC Contract Ntimber 68-
W6-0036. The Site is defined as the Martin Aaron Inc. property (Martin Aaron or property), 
and additional properties within fhe area of investigation, including South Jersey Port 
Corporation (SJPC), Comarco Products, Ponte Company, and Royal Auto Center 
(scrapyard). The intent of this investigation is to define the extent of soil and groundwater 
contamination associated with the operations undertaken at Martin Aaron, and associated 
operations that occmred at SJPC. Therefore, the investigation of the other properties, in 
addition to Martin Aaron, is necessary to define the extent of contamination. The RI Report 
provides the results of soil and groundwater investigations at the Site. Appendices A 
through H include all relevant data tables, well construction diagrams, soil boring logs, and 
referenced documents. Appendix I includes the Hixman Health Risk Assessment (HHRA). 
The Screening Level Ecological Risk Assessment (SLERA) is provided as Appendix J. 

Remedial Investigation 

ES.1 Background 
The Site is located in a mixed industrial and residential setting. Soil and groundwater at the 
Site has been contaminated as a result of drum recycling operations at Martin Aaron. SJPC, 
located across the stieet from Martin Aaron, and adjacent properties including a scrapyard, 
Comarco Products, and the former Ponte Company were also evaluated as a part of the RI. 

Martin Aaron Inc. purchased the Martin Aaron property in 1969 and began operating a 
drum reconditioning facility. Martin Aaron was used by various owners and operators for 
this purpose until operations ceased in 1998. 

Between 1981 and 1993, inspections conducted by EPA and the New Jersey Department of 
Environmental Protection (NJDEP) at Martiri Aaron identified unpermitted discharges of 
hazardous waste from leaking drums and roll-off containers. Anonymous reports indicated 
that dnmis of containerized waste were buried at Martin Aaron. Sampling events 
conducted by NJDEP between 1986 and 1993 identified orgaruc and inorganic constituents 
in sewer basins and drums at the property. 

NJDEP conducted a three-phased RI at Martin Aaron, and the surrounding area, including 
SJPC, Comarco, Everett Stieet, Sixth Stieet, and Jackson Street between May 1997 and March 
2000. The investigations were conducted between May and September 1997, between 
September and November 1998, and between December 1999 and March 2000. Soil and 
grovmdwater samples were coUected from Martin Aaron and surrounding areas which were 
suspected to be impacted by contamination from the property. 
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EXECUTIVE SUMMARY 

The results of the NJDEP RI determined that surface and substurface soil at Martin Aaron 
and the surrotmding properties contained levels of organic and inorganic constituents in 
excess of the NJDEP soil cleanup criteria. The primary constituents of concem (COCs) 
within the surface and subsurface soil include chlorinated and aromatic volatile organic 
compotmds (VOCs), semi-volatile organic compounds (SVOCs), pesticides and 
polychlorinated biphenyls (PCBs), and metals. The results of the NJDEP RI also determined 
that shallow groundwater was contaminated above NJDEP Groundwater Quality Criteria 
(GWQC), including chlorinated and aromatic VOCs, SVOCs, pesticides/PCBs, and metals. 
Contaminants identified in the deeper portions of the aquifer included chlorinated 
hydrocarbons and metals, but with much fewer compotmds and lower concentrations than 
encotmtered in the shallow portions of the aquifer. The NJDEP RI also included a 
substtrface geophysical investigation to identify the location of bttried drums at Martin 
Aaron. These results are included in an RI Report for the Martin Aaron Site dated October 
2000. I 

ES.2 Site Characteristics 
The Site is located in the New Jersey Coastal Plain physiographic province in an area 
underlain by moderate thickness (greater than 300 feet) of highly permeable, uncoirsoUdated 
sediments of the Pleistocene and Cretaceotis age. Surficial soils at the Site represent 
Pleistocene age deposits of the Freehold-Downer Urban Land Complex soil associations. 
The unconsolidated sediments immediately tmderlying the Pleistocene deposits consist 
primarily of sands and gravels with intervals of sUts and clays classified as continental, 
coastal, or marine type deposits. 

The Site is located within the outcrop area of the Potomac-Raritan-Magothy (PRM) Aquifer 
System. Five mappable hydrogeologic tmits are defined within the PRM Aquifer System. 
These tmits include three aquifers identified as the Upper, Middle, and Lower tmits, and 
two confining beds. The PRM System in the Site area has been observed to be over three 
hundred feet thick. The nearest surface water body to the Site is the Delaware River, which 
lies approximately 0.75 miles to the west. Additional surface water bodies include the 
Cooper River, which is located approximately 2 miles north-northeast of the Site, and 
Newton Creek, which is located approximately 1.5 miles south of fhe Site. 

Groundwater is not used as a drinking water source at Martin Aaron, the surrotmding 
properties, or SJPC. Camden Cotmty Municipal Utility Authority (CCMUA) provides 
drinking water to the City of Camden using water supply wells which draw water locally 
from the PRM Aquifer System. CCMUA provides drinking water to approximately 105,000 
people within four miles of the Site. The nearest CCMUA well is located approximately 1.75 
miles east-northeast of the Site. This well (City Well 7) is used as an emergency water 
supply well only and was not in use during the RI. However, this well was sampled as part 
of the RI. 

There is currently one building remaining in the southeastem portion of the property. The 
main building, identified as the Martin Aaron Building, was demolished by the City of 
Camden in 1998. Between 1997 and 1999, NJDEP removed contaminated soil, buried 
drtmis, aboveground and undergrotmd storage tanks, and sewer basins from Martin Aaron. 
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EXECUTIVE SUMMARY 

ES.3 Site investigation 
Sturface soil samples were collected from 60 locations at the Site. These sampling locations 
include the SJPC property, the scrapyard, Comarco Products, the Ponte Company, and 
locations on Everett Stieet and Sixth Stieet. Surface soU samples were coUected to two feet 
below grade. Samples were coUected from the upper six inches of soU if there was no gravel 
or concrete present to impede sample collection. Subsurface soU samples were coUected at 
72 sampling intervals including the 60 sturface soil locations and 12 morutoring well 
locations at depths ranging from greater than two feet below grotmd surface (bgs) to 
approximately twenty-one feet bgs. 

A total of 24 morutoring weUs were instaUed as part of this RI. Ten weUs, instaUed dtiring 
the NJDEP's RI, were also sampled in order to evaluate hydrogeologic conditions and 
groundwater quaUty beneath the Site. Two rotmds of groundwater sampling were 
conducted from June 12 to June 28,2002, and September 17 to September 25,2002. The 24 
newly instaUed monitoring wells were located on Martin Aaron, SJPC, Everett Stieet, Sixth 
Stieet, and Jackson Stieet. Eleven "shaUow" monitoring wells were installed across the 
water table in the Upper PRM Aqtufer, seven "intermediate" wells were installed near the 
middle of the Upper PRM Aquifer, fottr "regional" wells were instaUed near the bottom of 
the Upper PRM Aquifer, and fotu- "deep" weUs were completed at the top of the Middle 
PRM Aquifer. The interbedded nature of the Upper and Middle PRM Aqtufers sometimes 
precluded screening target intervals for groimdwater monitoring. A CCMUA emergency 
water supply weU, located approximately 1.75 mUes from the Site, was also sampled in 
order to determine if contaminants from the Site have migrated to this weU. 

The six time-stiatigraphic units beneath the Site can be categorized into hydrostiatigraphic 
units according to their hydrauUc properties and significance. The Site is underlain by three 
aquifers and three confining tmits as foUows: the Upper PRM Aquifer, an intermittent 
confining unit that includes interbedded sand, the Middle PRM Aquifer, a continuous clay 
confining unit, the Lower PRM Aquifer, and a basal corvfining unit. The Upper and Middle 
PRM Aquifers were evaluated for this RI. 

The Upper PRM Aquifer is under tmconfined conditions and consists of sandy soUs of the 
Magothy Formation in hydrauUc connection with the surficial anthropogenic fiU materials. 
The Upper PRM Aquifer ranges in thickness from 94 ft to 110 ft. The Surficial Upper PRM 
Aquifer is tmderlain by an intermittent confining unit that separates the Upper PRM from 
the Middle PRM Aquifer. The Middle PRM consists of sands and gravels of the Potomac 
Formation approximately 100 ft thick. 

The groundwater in the Upper PRM Aqtufer generally flows to the east-southeast, away 
from the Delaware River. As only two monitoring wells were installed in the Middle PRM 
Aquifer, the groundwater flow direction in the unit was not determined. 

Soil and groimdwater samples were analyzed for Target Compound List (TCL) VOCs, TCL 
SVOCs, Target Analyte List (TAL) metals, and PCBs. Natural attenuation parameters were 
also analyzed in accordance with EPA's Technical Protocol for Evaluating Natural 
Attenuation of Chlorinated Solvents in Groundwater, 1998. SoU and groimdwater samples 
were submitted to an EPA-approved laboratory. Quality Assurance/Quality Contiol 
(QA/QC) samples were also coUected to ensure the validity of the analyses performed. 
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EXECUTIVE SUMMARY 

A safety inspection was conducted at the Rhodes Drum Building, the only remaining 
structure at Martin Aaron. The results of the inspection determined that no activities could 
be performed inside the buUding without stmctural overhead protection or roof removal. 
Therefore, no sampling was conducted inside the Rhodes Drum BuUding. 

ES.4 Nature and Extent of Contamination 
The results of the soU investigation conducted as part of the RI are provided below. Soil 
concentiations were compared to the EPA Generic SoU Screening Level (SSL) for Migration 
to Groundwater, the NJDEP Non-Residential Direct Contact SoU Cleanup Criteria 
(NRDCSCC), and the NJDEP Impact to Groundwater SoU Cleanup Criteria (IGWSCC) for 
each constituent detected. 

Surface Soil 

• VOCs were detected above screening levels in samples coUected from Martin Aaron, 
but not the surrotmding properties included in the RI. The most commordy detected 
VOCs in surface soU at Martin Aaron include tetiachloroethylene (PCE), 
trichloroethylene (TCE), cis-l,2-dichloroethylene (cis-l,2-DCE), vinyl chloride, and 
benzene. The presence of VOCs at Martin Aaron results from former drum recycling 
operations; 

SVOCs were identified at Martin Aaron, SJPC, Comarco Products, and the Ponte 
Company at concentrations above screening levels. The SVOCs detected most 
frequently include: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, fluoranthene, 
indeno(l,2,3-cd)pyrene, n-nitiosodiphenylamine, pentachlorophenol, and pyrene. 
These compotmds are most likely present, as a result of combustion activities and 
the presence of fill material; 

Metals above screening levels were detected in virtually all of the surface soil 
samples collected from Martin Aaron and the surrounding properties. Metals are 
present at elevated concentiations in surface soU samples coUected at locations 
upgradient from the Site, and are generaUy fotmd at aU sampling locations far from 
suspected Martin Aaron contaminant source areas. Therefore, it is suspected that 
metals exist at elevated levels due to the presence of fUl material as weU as resulting 
from former drum recycling activities. Arsenic, barium, and lead were detected 
most frequently; and 

Pesticides, including aldrin and dieldrin, were found at several sampling locations at 
Martin Aaron, Comarco Products, Everett Stieet, and Sixth Stieet. PCBs were 
detected above screening levels in surface soil samples coUected at fhe Site. 

Subsurface Soil 

VOCs were detected at Martin Aaron, and one upgradient location north of the 
property on Everett Street. The VOCs detected most frequently included: TCE, PCE, 
cis-l,2-DCE, 1,1,1-tiichloroethane (TCA), vinyl chloride, chlorobenzene, 1,1-DCE, 
methylene chloride, chloroform, and 1,2,4-trichlorobenzene, benzene, and toluene. 
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EXECUTIVE SUMMARY 

Only benzene was detected at the upgradient location in a relatively low 
concentiation. The most commonly detected VOC at Martin Aaron was PCE. The 
restdts show that drum recycling operations contributed to VOC contamination in 
substtrface soU at the property. However, the detection of bervzene in an upgradient 
weU indicates a potential upgradient sottrce of VOC contamination; 

• SVOCs were identified above screening levels at Martin Aaron, sampling locations 
on Everett Stieet and Sixth Stieet, and SJPC. SVOCs detected most frequently in 
subsurface soU include: benzo(b)fluoranfhene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, fluoranthene, indeno(l,23-
c,d)pyrene, n-nitiosodiphenylamine, isophorone, naphthalene, di-n-butyl phthalate, 
3,3-dichlorobenzidine, chrysene, and pyrene. There were no SVOCs detected above 
the screening criteria at Comarco, Ponte Company, or the scrapyard. The results 
indicate that SVOCs have migrated to subsurface soUs, as a result of operations at 
Martin Aaron, SJPC, and surrotmding properties, as weU as contributions from the 
presence of fiU material at these properties. Elevated SVOCs were identified in the 
northeastem comer of SJPC. It is suspected that a former service station located to 
the north of SJPC may have confributed to the SVOC contamination at this location; 

• Metals were found on aU properties sampled and at most sampling locations. Metals 
above screening levels include: antimony, arsenic, bariirm, cadmium, chromium, 
lead, mercury, selenium and thaUittm. The metals are likely attributed to the 
presence of fUl material at these sampling locations; and 

• Pesticides w^ere detected, above screening levels, in subsurface soU at the Martin 
Aaron property, Comarco Products, and sampling locations on Everett Stieet and 
Jackson Stieet. In general, pesticide concentiations were relatively low. Beta-
benzene hexachloride (BHC) and dieldrin were the pesticides identified most 
frequently. PCBs were detected above screening levels in subsurface soU samples 
coUected at the Site. 

Groundwater 

Two rounds of sampling were conducted as part of this RI, from June 12 to June 28,2002 
and from September 17 to September 25,2002. Groundwater results were compared to the 
more stiingent of the EPA Maximum Contaminant Level (MCL) and the NJDEP GWQC. 

Surficial Upper PRM (Shallow) Aquifer 

Eighteen groundwater samples were collected from the Surficial Upper PRM Aquifer at the 
Site. VOCs detected above screening levels include: benzene, cis-l,2-DCE, TCE, 1,1-DCE, 
1,2-dichloropropane, 1,2,4-trichlorobenzene, 1,1,1-TCA, vinyl chloride, xylene, 1,2-DCE, and 
PCE. SVOCs were detected at groundwater sampling locations on Martin Aaron, Everett 
Stieet, and Sixth Stieet at concentiations above screening levels including n-
nitiosodiphenylamine, phenol, and bis(2-chloroethyl)ether. Metals above screening levels 
include aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, manganese, 
sodium, and thaUitun. Aldrin, dieldrin, and BHC were the most commonly detected 
pesticides. 
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EXECUTIVE SUMMARY 

Intermediate Upper PRM (Middle) Aquifer 

VOCs detected above screerung levels include TCE, cis-l,2-DCE, vinyl chloride, 
dichloropropane, and benzene. VOCs were primarUy identified in groundwater samples 
coUected from Martin Aaron. SVOCs were not detected above screening levels. Metals 
identified above screening levels are aluminum, antimony, arsenic, beryUium, cadmium, 
iron, manganese, sodittm, and thaUium. Pesticides and PCBs were not detected above 
screening levels. 

Basal Upper PRM (Regional) Aquifer 

Four groundwater samples were coUected from the Basal Upper PRM Aquifer and from a 
sand unit that occurs within the mtUtiple clay beds that comprise the intermittent corvfining 
unit between the Upper and Middle PRM Aquifers. The Basal Upper PRM Aquifer is 
referred to as the "Regional" Aquifer in this RI Report. During this RI three regional 
monitoring wells were set at the base of the Upper PRM Aquifer at the Site. VOCs were 
detected in aU foivr of the regional groundwater sampling locations. TCE and vinyl chloride 
were the constituents identified in the former drum area in the southwest comer of the 
Martin Aaron property, and downgradient of the property to the southeast. SVOCs, 
pesticides, and PCBs were not detected. However, metals were detected in all four weUs. 
The metals detected above screening levels include: aluminum, beryUium, iron, manganese, 
sodium, and fhaUittm. 

Upper Middle PRM (Deep) Aquifer 

Two groundwater samples were coUected from the Upper Middle PRM Aquifer at the Site. 
No VOCs or SVOCs were detected in the two rotmds of groundwater sampling from these 
weUs. However, metals were detected above screening levels in the two samples including 
aluminum, beryUittm, iron, lead, manganese, sodium, and thaUium. 

ES.5 Fate and Transport 

The primary COCs in the soU and grovmdwater at Martin Aaron are VOCs including: TCE, 
PCE, cis-l,2-DCE, tians-l,2-DCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, vinyl chloride and 
chloroethane. In addition, benzene, toluene, ethylbenzene, and xylene (BTEX) are also 
COCs at Martin Aaron. 

Contaminants move verticaUy by gravity and laterally tmder the influence of the ambient 
hydraulic gradient upon reaching the water table in the Upper PRM Aquifer. Contaminant 
concentiations in weUs located southeast of Martin Aaron indicate that VOC contamination 
has irdgrated beyond the property boundary in the grovmdwater. 

With respect to concentiations below detection limits, the horizontal extent of VOC 
contamination has not been delineated in the Surficial Upper PRM Aquifer to the east, 
southeast, and south of the Site, the Intermediate Upper PRM Aquifer to the west, south and 
southeast of the Site and the Basal Upper PRM Aquifer in aU directions from the Site. 

Based on grovmdwater data coUected for this RI, the VOC plume has been determined to be 
over 1000 ft long and approximately 600 ft wide in the Surficial Upper PRM Aquifer, but 
narrows with depth to approximately 400 ft wide in the Intermediate Upper PRM Aquifer. 
Vertically, the bottom of fhe plume appears to be defined by the interbedded, intermittent 
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EXECUTIVE SUMMARY 

corvfining unit between the Upper PRM and the Middle PRM Aquifers. The corvfining unit 
contains thin sand beds. WeUs instaUed in the sand unit exhibited elevated VOC 
concentiations. 

HistoricaUy VOCs and other constituents were intioduced into the soU and grovmdwater 
from leaking and/or buried drums at the property. Remedial actions have been taken to 
eliminate sources of contamination at Martin Aaron including the removal of buried drums, 
imderground storage tanks (USTs), abovegrotmd storage tanks (ASTs), and sewer basins. 
However, due to the presence of these sources, and the resulting contamination of the soU, 
constituents leach from the soU and are transported downw^ard to the v/ater table by 
infiltiating precipitation. Once in the Surficial Upper PRM aquifer, the contaminants are 
fransported both verticaUy and lateraUy, spreading outward and along the path of 
groundwater flow away from the original source areas. The many intermittent clay beds 
help to spread contaminant migration lateraUy. 

The vertical extent of contaminant migration is delineated by the intermittent confirving vmit 
between the Upper and Middle PRM aquifers at a depth of approximately 140 feet below 
grotmd surface. The lateral extent of contaminant migration is beyond the downgradient 
monitoring wells surrounding Martin Aaron. 

Decreases in groimdwater contaminant concenfrations indicate that the plume is not Ukely 
as long as projected by groundwater velocities. Thus natural attenuation (NA) processes 
appear to be a factor in limiting contaminant migration. 
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1. Introduction 

1.1 Purpose 
The Remedial Investigation (RI) Report presents the results of fhe field activities conducted 
at the Martin Aaron Superfund Site (Site) located in the City of Camden, Camden County, 
New Jersey (Figure 1-1). The Site is defined as Martin Aaron Inc. property (Martin Aaron or 
property), located at 1542 South Broadway, and additional properties within the area of 
investigation, including South Jersey Port Corporation (SJPC), Comarco Products, Ponte 
Company, and Royal Crown Auto Center (scrapyard) as shown on Figure 1-2. The intent is 
to define the extent of soU and groundw^ater contamination at the Site associated with the 
operations undertaken at Martin Aaron and associated operations at SJPC. Therefore, the 
investigation of the other properties is necessary to define the extent of contamination. A 
FeasibUity Study (FS) wiU also be prepared following approval of the RI Report The 
purpose of the Remedial Investigation/FeasibiUty Study (RI/FS) is to select a remedy to 
eliminate, reduce, or contiol risks to human health and the environment. 

CH2M HILL was contiacted by the United States Envirorunental Protection Agency (EPA) 
to conduct an RI/FS for the Site in accordance with the Comprehensive Environmental 
Response, Compensation, and LiabUity Act of 1980 (CERCLA), as amended by the 
Superfund Amendments and Reauthorization Act of 1986, and to the extent practicable, the 
National Oil and Hazardous Substances PoUution Contingency Plan (NCP). In addition, the 
RI has been prepared in accordance with the New Jersey Department pf Environmental 
Protection (NJDEP) Solid Waste Regulations, specificaUy the New Jersey Administiative 
Code (NJAC) Section 7.26E-4.8, which provides the NJDEP requirements for preparation of 
RI Reports. This RI Report meets the requirements of the EPA and NJDEP regulations and 
relevant guidance for RI preparation. 

1.2 Overall Remedial Investigation Objectives 
In May 1997, NJDEP initiated an RI/FS to determine the nature and extent of contamination 
throughout the Site and the risks it poses. The Site was placed on the National Priorities List 
in 1999, whUe the RI/FS activities were underway. Upon completion of the NJDEP's RI/FS 
in June 2000, the EPA became the lead agency for the Martin Aaron Site. In order to further 
characterize Site conditions, including soil and groundwater contamination, EPA elected to 
perform an aU inclusive RI/FS based on the evaluation of the findings of previous 
investigations along with further soil and grovmdwater sampUng results. 

The RTs broad objectives are to evaluate the impact of drum recycling and reconditioning 
operations at Martin Aaron on surface and subsurface soils and groundwater at fhe Site. In 
addition, data was obtained to evaluate the nature and extent of soil and grovmdwater 
contamination associated with former Martin Aaron drum recycling operations, assess the 
associated human health risks, and evaluate appropriate remedial altematives. The SJPC 
property is located across from Martin Aaron at 1535 South Broadway, and adjacent 
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1. INTRODUCTION 

properties, including the scrapyard on Everett Stieet, Comarco Products at Broadway and 
Jackson Stieet, and the former Ponte Company property which is an abandoned warehouse 
on Sixth Stieet, were also evaluated as part of this RI. SpecUic RI/FS objectives for each 
environmental medium are identified below. Objectives were developed in consultation 
with EPA, based on observations during preliminary Site visits, current Site conditions, 
avaUable information on past activities and suspected source areas, and available soU and 
grovmdwater contamination data. 

1.2.1 Surface and Subsurface Soiis 
Previous investigations, including the NJDEP RI, confirmed the presence of constituents of 
concem (COCs) in surface and subsurface soUs at the Site. The COCs identUied included: 
volatUe organic compovmds (VOCs), senu-volatUe organic compounds (SVOCs), pesticides, 
polychlorinated biphenyls (PCBs), and metals. Since the completion of the NJDEP RI field-
sampling activities, various structures and contaminated soU have been removed from 
Martin Aaron. 

This RI evaluates the foUowing for surface soU at the Site: 

• the lateral extent of surface soil contamination; and 

• the potential human health and ecological risks associated with any contamination 
found in the surface soil at the Site. 

This RI evaluates the following for subsurface soU at the Site: 

• the lateral and vertical extent of contamination in the unsaturated subsurface soUs; 

• the presence of dense nonaqueous phase Uquid (DNAPL) and radioactivity in the 
vmsaturated subsurface soUs during the boring instaUation program; 

• Site geologic conditions, including Uthology and the physical and chemical properties of 
the underlying soU; and 

• the potential human health and ecological risks associated with any contamination 
found in the subsurface soils. 

1.2.2 Groundwater 
The NJDEP RI determined that groundwater contamination was detected in both the 
shaUow and deep portions of the Upper Potomac-Raritan-Magothy (PRM) Aqvufer at the 
Site. 

This RI wUl evaluate the foUowing for grovmdwater at the Site: 

• the vertical and horizontal extent of contamination within the Upper PRM AquUer that 
can be attiibuted to Martin Aaron drum recycling operations. This includes 
investigating contamination within the Upper PRM AquUer beneath (and upgradient of) 
suspected Martin Aaron source areas; 
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1. INTRODUCTION 

• the vertical and horizontal extent of the groundwater contaminant plume that may have 
migrated beyond the property boundary. This includes an investigation of 
contamination downgradient within the Upper PRM Aqvufer; 

• the hydrogeologic conditions influencing contaminant migration in the Upper PRM 
AquUer at the Site; 

• the hydrogeologic and engineering information necessary for a remedial altematives 
evaluation; and 

• the potential human health and ecological risks associated with groundwater 
contamination at the Site. 

1.2.3 Rliodes Drum Buiiding 
There is one remaining buUding at the Site, referred to as the "Rhodes Drum Building," 
where former drum recycling and reconditiorung operations took place. The RI wUl include 
an evaluation of the foUowing: 

• Tlie structural stabiUty of the Rhodes Drum Building prior to implementation of any 
field sampling activities; and 

• A determination, using the coUection of wipe and chip samples, if residual 
contamination is present which covdd pose potential risks to human health and /o r affect 
the future actions for the buUding. 
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2. Site Baclcground 

This section describes the Martin Aaron property including its location, local historical land 
uses, former operations, the regulatory history, and a summary of previovis investigations 
and remedial activities. As defined in Section 1, fhe Martin Aaron Superfund Site is defined 
as the Martin Aaron Inc., and additional properties within the area of investigation, 
including SJPC, Comarco Products, Ponte Company, and an adjacent scrapyard. The intent 
is to define the extent of soU and groundwater contamination associated with the drum 
recycling operations undertaken at Martin Aaron and the drum storage fhat occurred at 
SJPC. The information in this section was obtained primarUy from Remedial Investigation 
Report for the Martin Aaron Site, Camden City, Camden County, New Jersey (RI Report, October 
2000), prepared by L. Robert Kimball and Associates, Inc. for the NJDEP. 

2.1 Site Description 
The 2.4-acre Martin Aaron Property is located at 1542 South Broadway in the City of 
Camden, Camden County, New Jersey (Figure 1-1) and identified as Lot 1 of Block 460 in 
the Camden County Tax Assessor records for the City of Camden. It is situated on relatively 
level land in an area of mixed-indusfrial and residential properties. Access is restricted by a 
chainhnk fence with two locked gates. Beginning in 1969, various companies, including 
Martin Aaron, used the property for drum recycling. The owners and operators are 
provided in Section 2.2. 

The orUy remaining surface structure, the Rhodes Drum Building, is located in the 
southeastem portion of the property. Prior to the demoUtion of buildings, the property also 
consisted of a main buUding identified on Figure 2-1 as the Martin Aaron BuUding, formerly 
located in the southwestem portion of fhe property. Tlie Rhodes Drum Bvdlding, and the 
former Martin Aaron BuUding, w^ere both used for drum recycling and reconditioning 
operations. Iliree undergroimd storage tanks (USTs) were located in the processing area 
just north of the main buUding, and one was located east of the main building (Figure 2-1). 
Seven abovegrotmd storage tanks (ASTs) located west of the Rhodes Drum Building (Figure 
2-1) were also present when Martin Aaron was an operating faciUty. The remaining concrete 
floor of the former buUding contained a number of floor drains that led to three former 
Sewer Basins (Numbers 1, 2, and 3) located near the main buUding. According to former 
operators, all three reportedly received drum rinsate, and discharged to the Camden Cotmty 
Municipal Utility Authority (CCMUA) sanitary sew^er system. 

The actual destination of discharge for Sewer Basins 2 and 3 remains unknown. One 
processing vessel and Sewer Basin 4 were located near the Rhodes Drum BuUding's eastem 
end. This basin received drum-rinsate effluent from Rhodes Drum Company operations and 
discharged to the CCMUA sanitary sewer system, following pre-treatment activities. One of 
the ASTs was located adjacent to Sewer Basin 4. The remaining portions were historicaUy 
used for drum storage and consist of paved and unpaved surfaces. Sewer Basins 1, 2, 3, and 
4 are shown on Figure 2-1. 
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2. SITE BACKGROUND 

An additional property of concem, owned by the SJPC, is west of Martin Aaron, at 1535 
South Broadway Stieet (Lot 15, Block 458). This property is shown on Figure 1-2. The SJPC 
property was formerly leased to Wadco, which used it for office space and drum 
receiving/sorting. Iliree commercialbvuldings occupy the SJPC lot, with the remaining 
acreage consisting of paved and unpaved lots. Access is also restricted by a chainUnk fence 
and locked gate. Additional properties evaluated in this RI are shown on Figure 1-2 and 
include the following: 

• An active scrapyard north of Martin Aaron between Broadway and Sixth Sfreet on 
Everett Stieet; 

• Comarco Products, an active meat-processing plant is located at 501 Jackson Sfreet; and 

• An abandoned warehouse owned by the Ponte Company south of Martin Aaron on 
Sixth Sfreet, which is adjacent to the residences on Jackson Sfreet. 

2.2 Site History 
Historical records indicate that Martin Aaron has been used for light industrial activities 
since 1886. From 1887 to 1908, Kifferty Morocco Manufacturing Company operated a 
leather-tanning and glazing business. Martin Aaron was purchased and owned by the 
Castle Kid Company from 1908 to 1940, and produced matte and glazed kid leathers. 
During this time the faciUty grew and added a raUroad spur, a 200-gaUon gasoline UST 
(located in the northeastem comer), coal stockpUes, a laboratory, a cafeteria, a Uming system 
with four abovegrovmd settling tanks (in the northeastem comer) and an 85,000-gallon 
suction tank. 

The property was seized by the City of Camden due to tax delinquency Ui 1940 and sold to 
Benjamin Schmerling. It was then leased to H. Preston Low^den Company (Preston) and 
American Chain and Cable Company—Pennsylvania Lawn Mower Division (AC&C). 
Preston leased building space in the southwestem comer of and operated a hair-and-wool 
blending business. AC&C leased buUding space in the southeastem comer for use as the 
physical plant area of its manufacturing facUity. 

Martin Aaron, Incorporated (Martin Aaron) purchased the property from Benjamin 
Schmerling in 1969, and is currently the owner of record. From 1969 to 1985, Martin Aaron 
operated a drum recycling business as Drum Services of Camden. In 1985 the business was 
sold to a corporation jointly run by Westfall Ace Drum Company (Wadco) and Rhodes 
Drum Incorporated (Rhodes), two major clients of the former Drum Services of Camden. 
Wadco occupied the majority of fhe remaining structures, whUe Rhodes operated from a 
building in the southeastem comer. Wadco ceased operations in March 1995, while those at 
Rhodes ceased permanently by spring 1998. 

2.3 Site Operations 
Drvun Services of Camden and more recently, Wadco, Drum Services of Richmond, and 
Rhodes all operated steel drum reconditioning facilities at the property, l l ie description of 
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Martin Aaron operations provided in this section was obtained from the NJDEP Bureau of 
Planning and Assessment Case History Report (1988). 

Based on the NJDEP report, empty drums were fransported to the facUity via tiactor tiaUer. 
As drums were brought onto Martin Aaron or SJPC (across the stieet at 1535 S. Broadway) 
they were segregated by type (open Ud as opposed to bung-type) and visuaUy or manuaUy 
inspected to determine the amount of residual material, U any, remained in the drum. If 
more than one inch of residue was present, the drum was retumed to the customer. If less 
than one inch remained, the drums were taken into the facUity, tumed upside down over 
grate-covered, square-bottomed tanks and aUowed to drain. After the residuals had 
drained, the drums were then pressure washed with a caustic solution, and aUowed to 
drain. The drums were then washed, rinsed, and steamed dry. After drying, the drums were 
inspected for integrity. Dents were removed pneumaticaUy and the drums were sandblasted 
with a fine steel-pellet grit in preparation for final painting. A dust coUection system 
(baghouse) was utilized during this operation. Tlie drums were then taken to the paint 
booth, where an enamel oU-based paint was appUed. The drums were aUowed to dry and 
then tiansported off the property. The estimated generation of hazardous waste from these 
activities was 30 55-gallon drums every 60 to 90 days. 

The drum residue, rinsate runoff, and steam blowdown were coUected in drainage tanks 
and floor drains that fed to four skimming basins. Basins 1,2, and 3 coUected effluent from 
the buUding occupied by Wadco and Basin 4 received effluent from the Rhodes building. 
The locations of the basins are shown on Figure 2-1. The steam tanks, pump tanks, and floor 
drains/tienches were skimmed periodicaUy. Sludge was removed and drummed every two 
to three months. The water in the vessels was reused with approximately two gallons of 
caustic added to the steam tanks daUy. 

Basin 1 was located in the former processing area within the former Martin Aaron building. 
The basin consisted of a baffled concrete pit, approximately 4 feet (ft) by 8 ft and 
approximately 5 ft deep. A submersible pump was located in the influent side that activated 
a wastewater neutialization system when tiiggered by rising water levels. This system was 
designed to lower the pH of the potential effluent (usuaUy 12 to 14) to the pH Umit (6 to 9) 
mandated by the CCMUA permit No. 3412-CA-l reqtdrements. However, reports indicate 
that a pipe existed between the baffle waUs, which might have aUowed direct flow of 
unfreated effluent to discharge. Basin 1 was removed as part of the NJDEP UST removal 
actions conducted in spring and summer 1999. 

Based on the NJDEP RI, the wastewater from the site was discharged to the CCMUA 
sanitary sewer system. The CCMUA permit required the pH of the wastewater to be 
measured prior to discharge. pH is defined as fhe negative log of fhe activity of the 
hydrogen ion, and is a measurement of the hydrogen ion activity in solution. The pH 
provides a measure on a scale from 0-14 of the acidity or alkalinity of a solution (7 being 
neutral, less than 7 is acidic, and greater than 7 is alkaline). TTve CCMUA permit mandated a 
pH of 6 to 9. However, the discharge from the faciUty's operations was 12 to 14. Therefore, a 
pH adjustment, or neutialization, from 12 to 14, to the pH range from 6 to 9 was required. 

Basins 2 and 3 were reportedly connected via pipeline and drained liquids primarUy from 
the "open lid" drum reconditiorung area of the former facUity. Dye tests, conducted by 
NJDEP, from the outfalls of these basins did not indicate any connection to the CCMUA 
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storm/sanitary sewer system as reported by facUity operators. Therefore, it appears that the 
effluent may have been discharged directly to the subsurface. NJDEP reportedly sealed both 
Basins 2 and 3 with concrete. 

Basin 4 was located east of the Rhodes buUding and was verUied, via dye testing, to have 
received influent from the floor drains. The constmction of Basin 4 was siniilar to Basin 1. 
The outfaU of Basin 4 discharged to the CCMUA storm/sanitary sewer system and was 
permitted under CCMUA Permit No. 3412-Ca-5. The EPA removed Basin 4 in the winter of 
1999. 

In accordance with Commimity Right-to-Know Survey data collected in 1988,1989,1990 
and 1993; the foUowing substances were warehoused and used dtiring drum reconditioning 
procedures: paint, lacquers, etc. (containing any or aU of the foUowing—^isopropanol, 
toluene, methyl propyl ketone, naphthalene, and mineral spirits). No. 2 fuel oU, toluene, 
sodium hydroxide, hydrogen chloride, oxygen, acetylene, diethylaminoethanol, potassium 
hydroxide. No. 1 fuel oU, sulfuric acid, and kerosene. 

2.3.1 Regulatory History 

Beginning in 1972, NJDEP and EPA issued numerous Notices of Violation (NOVs), 
Administiative Orders and Penalty Assessments, Complaints, Hearing Notices, and 
Directives against Martin Aaron Inc. and Drum Services of Camden Inc. The identUied 
violations included unpermitted discharges of hazardous waste, non-notification of spUls or 
releases, improper storage of waste drums, improper waste handling and disposal, 
improper labeUng of hazardous waste containers, hazardous waste storage violations, and 
others. 

In May 1997, NJDEP initiated an RI/FS to determine the nature and extent of contamination 
and health risks associated wifh contamination from Martin Aaron. The Site was placed on 
the National Priorities List in 1999, while the RI/FS activities were underway. Upon 
completion of the NJDEP's RI/FS in June of 2000, the EPA became fhe lead agency for the 
Martin Aaron Site. 

2.4 Previous Investigations and Remedial Activities 
As discussed in Section 2.0, numerous investigations were conducted by the NJDEP prior to 
EPA taking the lead in the Site's investigation and remediation. This section provides a 
description of each historical investigation and a summary of the findings. 

2.4.1 l\/liscelianeous NJDEP Investigations (1986-1993) 

On January 3,1986, NJDEP coUected one effluent sample (sludge) from the property's 
drainage system. The sampling results confirmed the presence of VOCs and metals in excess 
of the applicable NJDEP criteria. 

On January 9,1986, NJDEP collected one Uquid and one sludge sample from the concrete 
drainage basin located adjacent to South Broadway and one soU sample from the 
northwestem comer of the property. The sampling results confirmed that VOCs and metals 
w^ere present in the liquid and sludge collected from the drainage basin. 
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On February 13,1986, NJDEP coUected one sludge sample from the basin located outside 
the drum wash area. The sampling results confirmed the presence of metals and total 
pefroleum hydrocarbon at levels exceeding the appUcable NJDEP criteria. 

Between January 4 and 29,1987, NJDEP, under a search warrant issued by the New Jersey 
Department of Law and PubUc Safety—^Division of Criminal Justice, coUected samples from 
buried dnuns exposed in test pits, sludge from sewer basins, soUs, and effluent samples. 
The results identified the presence of hazardous waste in drums and elevated levels of 
metals in soU above appropriate NJDEP criteria. Sludge and effluent samples from sewer 
basins contained elevated VOCs and metals. 

On May 13,1993, NJDEP coUected samples from drums, and roU-off containers. The sample 
results also showed elevated levels of VOCs and metals. 

2.4.2 NJDEP Remedial Investigation 

Between May 1997 and March 2000, L. Robert Kimball and Associates, Inc. conducted three 
phases of a RI for NJDEP. The RI w^as conducted to investigate the presence of soil and 
groundwater contamination at the Site. Investigation activities included Site mapping, a 
geophysical investigation to identify buried drums, and a stabiUty investigation of the 
Martin Aaron buUding. Environmental sampling of soU and grovmdwater was conducted in 
and around potential contaminant source areas, and areas that could have been affected by 
contaminant migration. Investigations were conducted at Martin Aaron, and the 
surrounding area, and SJPC. A description of each investigation phase and the findings are 
presented below. 

2.4.2.1 Phase I 

The Phase I Investigation was conducted from May to September 1997. The Phase I 
sampling was conducted in and around potential contaminant source and disposal areas, 
and those impacted by contaminant migration. Sampling was biased, based upon previous 
investigation results, geophysical investigation results, visible indicators, envfronmental 
conditions, field instrument measurements, sensory characteristics, and the location and nature 
of potential receptors. SoU borings and excavations, sampling from monitoring weUs and 
dfrect-grab sampling techniques were utUized to coUect samples. 

Surface and subsurface soU samples were coUected from approximately 85 boring locations 
including inside and outside of buUdings on the property, UST areas, test pit/ t iench 
excavations, and monitoring wells at and surrotmding the property. Additionally, two 
rounds of groundwater samples were collected from seven new morutoring wells and the 
City of Camden WeU 7. Sediment samples were also coUected from Sewer Basins 1 and 4. 
Hydropunch groundwater samples were collected from 12 boring locations on the property. 

Soil and groimdwater samples were analyzed for Target Compound List (TCL) VOCs, TCL 
SVOCs, and Target Analyte List (TAL) metals and cyanide, and pesticides/PCBs. Sediment 
collected from Sewer Basins 1 and 4 were also analyzed for TCL VOCs, TCL SVOCs, and 
TAL metals and cyanide, and TCL pesticides/PCBs. Tlie grovmdwater samples coUected 
using the hydropvmch ® sampler were analyzed for TCL VOCs only. 
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2.4.2.2 Phase II 

The Phase II Investigation was conducted from September to November 1998. The 
sampling was conducted both at Martin Aaron, the surrounding properties, and SJPC to 
delineate the nature and extent of soil and grovmdwater containination identUied in the 
Phase I Investigation. When possible, sampUng was biased towards adjacent properties and 
property boundaries, and previously identified "hot spots." Hot spots are distinct areas 
where constituent concentrations exceed NJDEP soU cleanup criteria. 

SoU samples were coUected from approximately 60 boring locations, at Martin Aaron, the 
surrounding properties, and SJPC. One round of grovmdwater samples were coUected from 
the seven existing morutoring weUs instaUed as part of the Phase I Investigation, and seven 
new weUs installed as part of the Phase II Investigation. 

SoU and grovmdwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals and 
cyanide, and TCL pesticides/PCBs. 

2.4.2.3 Phase III 

The Phase HI Investigation was conducted from December 1999 to March 2000. Its sampling 
concenfrated on "hot spots" in soil identified during the earlier phases in order to deUneate 
the horizontal and vertical extent of contamination, and provide volume estimates for 
contaminated soU. The sampUng focused on and near previously identified "hot spots" and 
surrounding, and beneath, the former Rhodes Drum Building. 

SoU samples were collected from approximately forty boring locations including previously 
identUied pesticide/PCB areas, SVOC areas, and the Rhodes Drum BuUding area. Two 
rounds of grovmdwater samples were collected from eleven existing morutoring wells, and 
two instaUed as part of the Phase III Investigation. 

Soil and grovmdwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals and 
cyanide, and TCL pesticides/PCBs. 

2.4.2.4 NJDEP Rl Results 

The NJDEP Phase I, II and III investigation results are provided below for each medium of 
concem. 

Soil. Near surface and subsurface soU contamination is widespread throughout the Martin 
Aaron property and extends beyond property Unes. Contaminant parameters detected 
above NJDEP soU cleanup criteria included chlorinated and aromatic VOCs as well as 
SVOCs, consisting mostly of PAHs, metals, and pesticides/PCBs. 

VOCs were widespread across fhe Martin Aaron property and extended beyond property lines 
to the northeast, east, and possibly to the southeast. Seventeen VOCs were detected in surface 
or subsurface soU coUected from the property at concenfrations in excess of at least one of the 
three NJDEP soU cleanup criteria. VOCs of concem included 1,2-dichloroethane (DCA), 1,2-
dichloroethene (DCE) (total), 1,2-dichloropropane, benzene, styrene, tefrachloroethene (PCE), 
toluene, trichloroethene (TCE), vinyl chloride and xylene (total). These compounds were 
found in surface or subsurface soU at concentiations above the NJDEP Residential Direct 
Contact SoU Cleanup Criteria (RDCSCC). VOCs detected at concentiations in excess of the 
NJDEP Non-Residential Dfrect Contact Soil Cleanup Criteria (NRDCSCC) indude 1,2-DCA, 
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1,2-dichloropropane, benzene, PCE, toluene, TCE, vinyl chloride, and xylene (total). In general, 
VOCs concentiations in soU were found to decrease wifh depth across the property. However, 
the frequency of occurrence and number of detected compounds generaUy increased with 
depth. 

SVOCs were also widespread across the property and extended north, east, southeast, and 
west. SVOCs were detected in surface or subsurface soil at concenfrations above one or 
more of the three NJDEP soU cleanup criteria. These included beTvz;o(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 
chrysene, dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene and naphthalene. These 
compounds were detected at concenfrations above the RDCSCC. Each of these nine 
compovmds, excluding naphthalene, was also detected above the NRDCSCC. Five 
compounds (acenaphthalene, benzo(b)fluoranthene, fluoranthene, naphthalene, and pyrene) 
were detected at concentiations above the NJDEP Impact to Groundwater SoU Cleanup 
Criteria (IGWSCC). 

Metals contamination was found to be widespread extending beyond the property 
boundaries north, south, east, southeast, and west. Metals detected in Site surface or 
subsurface soU at concenfrations above the RDCSCC included arsenic, barium, cadmium, 
lead, antimony, beryUium, and chromium. Metals including arsenic, beryUium, cadmium, 
chromium, copper, lead, thaUium, and zinc were found in surface and subsurface soil in 
excess of the NRDCSCC. Based on the Phase I-IE sampling, the horizontal extent of metals 
contamination possibly emanating from the property had not been deUneated to the west, 
north, east, south or southeast. Results indicated that the metal contamination may be 
associated wifh the Site fill (consisting of combustion byproducts, ash, and cinders) 
observed in soil borings and test pits across the property. Ifris scenario is supported by the 
apparent lack oi metals contamination other than arsenic at concenfrations above NJDEP 
soil cleanup criteria in soil beneath the southem portions of the former Martin Aaron 
Building. Except for a few outlying compovmds (barium and beryUium), contamination 
observed beneath the former Martin Aaron Building generaUy consisted of arsenic, whUe 
beneath the yard areas north of the buUding consisted of a range of metals including arsenic, 
barium, cadmium, lead, antimony, beryllium, and chromium. The apparent lack of 
contamination other than arsenic, beneath the buUding and the simUarity of the distribution 
of the other compovmds may indicate that the metals are associated with the fill material. 

Pesticide contamination, relative to the SVOCs and VOCs described above, appeared to be 
less widespread. Four pesticide compovmds were detected in surface or subsurface soU at 
concentiations above the IGWSCC, RDCSCC, or NRDCSCC. Pesticide compovmds of 
concem included aldrin, dieldrin, and heptachlor found in surface and subsurface soU at 
concentrations above the NRDCSCC. No pesticide compovmds were detected at 
concentiations above IGWSCC. 

Total PCB contamination within the surface and subsurface soU extended across the 
property. The horizontal extent of contamination is simUar to that described above for the 
pesticide contamination. Total PCB contamination above the RDCSCC extended from 
beneath the former processing areas of the former Martin Aaron Building to the northem 
property line, to the eastem, northeastem, and southeastem property lines. Results 
indicated that total PCB contamination in excess of the RDCSCC extended across the east 
and northeast property boundaries in surface soil. Delineation of total PCB contamination 
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above the RDCSCC across the southem property line of the former Rhodes buUding could 
not be accompUshed due to inabUity to sample on the adjacent property. However, the 
Phase III soU borings advanced southeast of the property along Sixth Sfreet did not contain 
total PCBs above NJDEP soU cleanup criteria. 

Groundwater. Groundwater contamination was detected in both shaUow (water table) and 
deep monitoring wells instaUed at the property. Based on Phase I-III sampUng results, 
groundwater contamination appears to be more prevalent in the shaUow zone near fhe 
water table relative to deeper zones of the aquUer. Contaminant parameters detected in the 
shaUow groundwater at concentiations above New Jersey Groundwater QuaUty Criteria (NJ 
GWQC) included chlorinated and aromatic VOCs, SVOCs, pesticides/PCBs, and metals. 
Contaminant parameters detected in the deeper grovmdwater include chlorinated 
hydrocarbons, SVOCs, and metals with much fewer compovmds and analytes at 
concentiations above the NJ GWQC. The specific constituents of concem are described 
below. 

VOC contamination within the shaUow portion of the aquUer consists of a combination of 
aromatic compounds (benzene and xylene) and chlorinated hydrocarbons (PCE and TCE, 
and 1,2-DCE) and is present to at least the westem, eastem, and southem property 
boundaries. Only one VOC (PCE) was identified Ui the deeper grovmdwater samples at a 
concentiation above the NJ GWQC. 

2.4.2.5 Areas of Concern 

During the RI, several Areas of Concem (AOCs) were identified and documented in the 
NJDEP Fmal RI Report for the Martin Aaron Site (October 2000). 

Buried Wastes. Anonymous reports and those by former Martin Aaron employees, received 
by NJDEP, indicated that between 200 and 1,000 drums of containerized wastes were buried 
on the property. In January 1987, a search warrant was issued by the New Jersey 
Department of Law and Public Safety, Division of Criminal Justice. NJDEP coUected 
samples from on-site drums, buried drums exposed in test pits, surrounding soil, and sewer 
basin effluent samples. Geophysical surveys were conducted and test pits were excavated 
during this investigation. Geophysical surveys identUied several areas of possible disposal 
of drums and other debris. Test pits encountered fUl consisting of ash, cinders, brick, 
concrete, scrap metal, etc. at aU excavation locations. Subsurface disposal areas were 
confinned at test pit locations in the north cenfral portion of the site, in the northeast portion 
of the property, and near the westem property border. Subsequent activities conducted by 
NJDEP's UST Removal Program resvdted in the discovery of some drums buried in the 
south cential portion of the site. However, the results of fhe test pit excavation activities did 
not confirm the presence of the 200-1000 buried drums at the site. 

Roll-Off Containers. Inspections conducted by the EPA (1981) and NJDEP (1983) determined 
that roll-off containers used for hazardous waste storage had leaked onto the soU, and two 
tiactor trailers, each containing 100 drums, were staged alongside the facUity. A second 
inspection conducted by EPA (1993) identified leaking drums and fumes inside the tiailers. 
Additionally, drums stored within the yard area were observed to contain holes or were 
stored upside down, aUowing contents to leak onto the groimd. 
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Sewer Basins/Floor Drains. Extensive investigations, including dye-testing of Sewer Basins 2 
and 3, did not locate any outfall structure. It is assumed that effluent from the former 
Wadco/Martin Aaron operations was discharged dfrectly to the subsurface by infUtiation. 
AdditionaUy, the discharge pipe located in the influent side of Sewer Basin 1 was observed 
to aUow unfreated effluent to discharge prior to pH adjustment. Floor drains in the Martin 
Aaron BuUding led to Sewer Basins 1,2, and 3. 

Storage Tanks. Seven ASTs, five metal and two polyethylene, were located in the process 
area near the Rhodes Drum Bvdlding. The metal tanks were severely corroded. Concrete 
containment dikes surrounded the five metal tanks and the remaining area was covered by 
concrete pavement. Stormw^ater was coUected throughout this area and within the 
containment dikes. An oUy sheen was observed on the standing water surrounding the area 
within the dikes. FiU pipes leading to three USTs near the former Martin Aaron BuUding 
were located in this area. Discharges to surface runoff. Site soUs, and grovmdwater were 
suspected from the storage tanks and thefr appurtenances. 

Building Operations. Tlie process buildings and storage areas are assumed to have been 
affected due to historic operations in these areas. Contaminants, paint residues, and 
wastewater could possibly have been discharged to the soU through cracks in the buUding 
floors and floor drains. In the soil, these contaminants represented a potential source of 
contamination to the shallow groimdwater. 

2.4.3 Summary of Remedial Activities 
Based on the results of the investigations conducted between 1986 and 1998, immediate 
actions v/ere taken to prevent risk of exposure to contamination from Martin Aaron's drum 
recycling operations. The foUowUig remedial actions are documented in the NJDEP RI 
Report; 

• In 1987, the NJDEP ordered Martin Aaron, Inc. to remove contaminated soU and drums 
excavated from a test pit located north of the Rhodes drum buUding; 

• In 1988, the abovegrovmd portions of the former Martin Aaron buUding were 
demolished by the City of Camden; 

• In 1999, EPA and NJDEP in a coUaborative effort, removed imderground storage tanks. 
Basin 1, Basin 4, abovegrovmd storage tanks, and piping associated with the former 
Rhodes operations. Surface and subsurface soU associated with the Structures was also 
removed; and 

• In 2000, EPA and NJDEP stabilized the property by removing drums, process 
equipment, tanks and contaminated soil. The property was fenced to prevent 
tiespassing onto areas of soU contamination. 
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3. Description of Remedial Investigation 
Activities 

To further identify the horizontal and vertical extent of soil and groimdwater contamination 
at the Site, CH2M HILL conducted remedial investigations on behaU of the EPA. 
Investigation activities include collection and analysis of surface and subsurface soU 
samples, installation and sampling of groundwater monitoring weUs, and hydrologic 
testing. Remedial investigation activities were conducted in accordance with the Field 
Sampling Plan, dated September 2001, which is provided in Appendix A. 

3.1 Soil Investigation 

3.1.1 Surface Geophysical Surveys 
Site utility clearance was accomplished by contacting New Jersey One CaU and conducting 
surface geophysical surveys. New Jersey One CaU coordinated with all local utiUties and 
marked out all known active subsurface utilities. TTie purpose of the surveys was to gather 
information to identify unknown utilities and subsurface objects prior to drilling activities. 
The results of the surface geophysical surveys were used to modify the placement of some 
boring and monitoring well locations to avoid unknown subsurface anomalies or provide a 
safer distance from detected subsurface utiUties. A copy of the geophysical survey is 
provided in Appendix B. 

Surface geophysical surveys were conducted in two phases. Phase I consisted of scanning 
the entfre Site to identify and frace both known and unknown subsurface utilities and 
structures. Phase II consisted of a more-detailed scan of 10-ft squares centered on proposed 
sampling and morutoring weU locations. Surveys involved the use of three electiomagnetic 
methods: elecfromagnetics, ground-penetiating radar (GPR), and magnetometer. 
Enviroscan, Inc. performed the surveys on August 21 and December 5,2001. 

The electiomagnetic survey was conducted using several pieces of eqvupment. The first 
scan was conducted using a Fisher TW-6 pipe and cable locator and tiacer. This instrument 
can reportedly detect a 2-inch-diameter metal pipe to a depth of 8 ft and a 10-inch-diameter 
metal pipe to a depth of 14 ft. The second scan was conducted using a Radiodetection Cable 
Avoidance Tool (C.A.T.) and Germy pipe and cable locator and tiacer. Both the TW-6 and 
C.A.T. are handheld devices used to scan the entire Site. A thfrd piece of equipment, a 
Geonics EM-61 metal detector, was also used for the electiomagnetic scan. Tliis device is 
mounted on a smaU tiailer that is walked around the Site. TTie EM-61 can reportedly detect 
a 55-gallon steel drum 12 ft deep or larger objects at greater depths. 

The GPR survey was conducted using a GSSI SIR-2 GPR, which is used to detect 
nonmetallic or metallic subsurface utiUties and structures. The GPR is tiaversed across the 
surface and the subsurface. Images of the tiaverse are then viewed on a color display. The 
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results can be viewed instantaneously in the field and then processed using complex 
algorithms for examination in greater detaU in the office. 

The magnetometer survey was conducted using a Fisher FX-3 MAG. TTus device can 
reportedly detect a 2-inch steel pipe 4 ft deep and a buried manhole cover 10 ft deep. 

3.1.1.1 Results of Surface Geophysical Survey 

A C.A.T. survey in both Power and Radio modes was used to delineate any sort of live 
power, gas, or water utilities that crossed the Site. No power anomalies were detected 
across the entire survey area. Several radio anomaUes were noted surrotmding two 
buildings within the southem portion of SJPC. TTie limits of these anomaUes were marked 
on the ground surface and are included in Figures 1 and 2 of Appendix B. These anomaUes 
did not terminate at any surficial utility and could not be positively identified with the 
C.A.T. Tlie TW-6 pipe and cable locator and tiacer were used vn induction mode to frace 
and positively identify these anomaUes. One line east of the Rhodes Drum Building was 
tiaced to a water-valve cover along Broadway. Two additional Unes were tiaced to smaU 
junction boxes on the buUdings. It could not be determined U either of these two Unes were 
active or not. Several other anomaUes could not be further identified. All of the anomalies 
identUied by the C.A.T and 1^-6 are shown on Figure 1 and 2 of Appendix B. 

The EM-61 survey detected two anomalies on the Site. Both anomaUes corresponded to 
buried reinforced concrete pads. Several linear zones of increased metal content were 
detected on the SJPC. ITiese anomaUes could represent buried metal piping or inactive 
utilities. It should be noted that these features w^ere not detected by any instruments 
sensitive to utUities. Adjacent to these linear anomalies are two large clusters that display 
low levels of metal content. No subsurface utiUties were detected in either of these areas, 
thus borings located in these areas (SB-68 and SB-29) were not moved. Extra care was taken 
advancing borings in areas with apparent elevated metal content. 

Each individual sample location was cleared (in a 10-ft-diameter area) using a C.A.T. in 
Power and Radio modes, a TW-6 in metal detection mode, a FX-3 and GPR. 

Anomalies detected were marked on the ground surface and recorded in the field logbook. 
Soil boring locations SB-66, SO-206, and monitoring well MW-21S, were moved from their 
proposed locations due to the presence of unidentifiable subsurface anomalies. 

3.1.2 Surface Soil Sampling 
Surface soU samples were coUected at 60 locations identified on Figure 3-1. The samples 
were collected to 2 ft below grade. The goal was to collect the upper 6 Uiches of soil, but the 
upper 6 inches of material consisted mainly of asphalt and /or concrete at several sampUng 
locations. Therefore, at these locations, the sample was coUected from the soU immediately 
beneath the concrete or asphalt material. Surface soil samples were collected using dfrect-
push techniques and an acetate sleeve Uned macro-core sampler. In certain locations, due to 
equipment access issues, soil sampling was conducted using a hand auger. Surface soil 
samples at monitoring well locations were coUected from split spoon samplers. 

The soil cores were logged and examined for visual evidence of contamination and field 
screened. At the Welsbach Superfund Site within the City of Camden, soil with high levels 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVmES 

of radioactive thorium have been identUied. As a result, a radiation detector was used to 
screen the soU for elevated readings at the Site. The radiation detector was caUbrated 
according to manufacturer's specUications. There were no readings measured during any of 
the field activities for the RI that exceeded ambient, or background, levels of radiation. A 
Photoionization Detector (PID) was used to screen for organic soU vapors that may indicate 
the presence of contaminants. Field observations and measurements were recorded in the 
field logbook and soU boring data sheets. 

The samples were coUected by first driving the spUt spoon into the soU for samples coUected 
from monitoring weU borings or driving a macro-core sampler at soU boring locations. 
Samples to be analyzed for VOCs were coUected from the upper 2 ft of material coUected in 
fhe spUt spoon or macro-core using EnCore'^'^ samplers. "The remaining soil was placed in a 
clean bowl or pan and homogenized before fiUing the appropriate sample containers to be 
analyzed for SVOCs, metals, and pesticides/PCBs. 

An EPA Region II CLP laboratory analyzed the surface soU samples for TCL VOCs, SVOCs, 
and pesticides/PCBs, and TAL Metals. 

3.1.2.1 Surface Soil Sampling Equipment Decontamination 

To prevent cross contamination between samples, non-dedicated sampUng equipment was 
horoughly cleaned before each use by the EPA -approved "triple rinse" method, which 

consists of a series of solvent washes and distiUed and potable water rinses arranged in the 
bUowing sequence: 

Wash and scrub with nonphosphate detergent 
Tap water rinse 
DistiUed/deionized water rinse 
Ten-percent nitric acid rinse 
DistiUed/deionized water rinse 
Acetone rinse 
Rinse with deionized water 
Afr dry 
Wrap in aluminum foil, shiny-side out. 

3.1.3 Subsurface Soil Sampling 

3.1.3.1 Unsaturated Soils 

Subsurface, vmsaturated soil samples were collected at depths ranging from 2 to 
approximately 21 ft below ground surface (bgs) during borehole advancement and during 
drilling of the shallow grovmdwater monitoring wells. Soil boring locations are shown in 
Figure 3-1. The soils were field screened using a PID and radiation detector from below fhe 
depth of the surface soU sample to the top of the grovmdwater table vising direct-push 
techniques and split spoon-sampling techniques. Soils were described by a CH2M HILL 
geologist in accordance with the Urufied SoU Classification System (USCS; ASTM 422). 
Subsurface samples submitted for analysis were selected from the highest PID reading or 
the sample coUected at the soU/groundwater interface U no elevated PID readings were 
detected. Similar to the surface soU samples, no radiation readings were measured during 
any of the field activities for the RI that exceeded ambient, or background levels. Soil 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

samples for VOC analysis were coUected using an EnCore sampler. "The remaining sample 
fraction was homogenized in clean bowls before fiUing the appropriate sample containers. 

An EPA Region II CLP laboratory analyzed the subsurface, unsaturated soU samples for 
TCL VOCs, SVOCs, and pesticides/PCBs, and TAL Metals. 

3.1.3.2 Saturated Soils 

Subsurface, saturated soU samples were coUected at 24 locations during drilling for the 
shaUow, intermediate, regional and deep morutoring weUs. The sampling locations are 
shown in Figure 3-1. These soil samples were subnutted for analysis of total orgaruc carbon 
(TOC), porosity, moisture content, pH, grain size and bulk density. Saturated soU samples 
were not analyzed for CLP parameters. SoUs below the water table were collected 
continuously at 2-ft intervals from the ground surface to the total depth of the boring using 
2-inch-diameter, 2-foot long split-spoon samplers advanced with a 140-lb hammer, with a 
30-inch drop. The retrieved soU sample was logged, and field screened by the onsite 
geologist or engineer. FUteen samples of saturated soils were coUected to assess Uthologic 
and geotechrucal characteristics of the subsurface soU. Four soil samples were coUected 
from the shaUow zone (15-20 ft bgs). Seven soU samples were coUected from the base of the 
Upper PRM AquUer (55-65 ft bgs). Four soU samples were collected from the clay 
underlying the Upper PRM Aquifer (greater than 65 ft bgs). 

3.2 Groundwater Investigation 
Two rounds of grovmdwater sampling were conducted as part of this RI. "The first sampling 
event occurred from June 12 to Jtme 28,2002 and the second sampling event was conducted 
from September 17 to September 25, 2002. 

3.2.1 Evaluation of Existing Monitoring Wells 

Prior to the start of groundwater sampUng activities, the previously instaUed monitoring 
wells were located and evaluated to determine whether they could be sampled as part of the 
groundwater sampUng program. Of the thirteen known existing monitoring wells, ten were 
located. The remaining three morutoring wells (MW-2S, MrSV-2M and MW-6S) could not be 
located visuaUy, by scaling off of existing maps, or using geophysical methods. 

These ten weUs were then evaluated to determine if the concrete pad was in good condition, 
if the flush mount cover was in good condition, if there was standing water in the road box, 
if the locking weU cap was in place and intact, U the lock was in good working order, U the 
steel casing (U applicable) appeared to be in good condition, U the PVC weU riser pipe 
appeared to be in good condition, and U the weU depth was as noted in soil boring and /or 
well constmction documentation. 

It should be noted that several of the wells were damaged but stUl appeared to be in 
acceptable shape. MW-IOS, MW-9S, MW-9D and MW-8S all had damaged concrete pads 
and flush mount covers. Each had a small amount of water in the road box. MW-9D had 
the most damage including an offset steel casing. However, all the weUs appeared to be 
intact and were sampled as part of the June and September 2002 sampling events. 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.2.2 Drilling and Monitoring Well Installation 
A total of 24 grovmdwater monitoring weUs were instaUed at 11 locations on the Site, 
including Martin Aaron, SJPC, Comarco Products, Ponte Company, the scrapyard, and weU 
locations on Everett Stieet and Sixth Stieet, to evaluate hydrogeologic conditions and 
grovmdwater quaUty. As shown on Figure 3-2, a total of 34 new and existing weUs were 
sampled as part of this RI. Tlie main aquUer system beneath the Site is known as the 
Potomac-Raritan-Magothy (PRM) AquUer system and is discussed further in Section 4 of 
this RI. In the Camden area, the PRM Aqvufer system contains three thick sand vmits, which 
are designated as the Upper, Middle, and Lower PRM AquUers. At the Site, weU borings 
penetiated through the Upper PRM AquUer into the Middle PRM AquUer. 

During the drUUng activities it was determined that the Upper PRM Aquifer contains thin 
clay sfringers that were misidentified during the NJDEP RI as the regional clay confining 
layer (KimbeU, 2000). As a result, the "intermediate" monitoring weUs were instaUed near 
the middle of the Upper PRM AquUer rather than the base as described below. Additional 
monitoring wells were instaUed and referred to as "regional" weUs which were placed near 
the bottom of the Upper PRM AquUer. 

"The 24 newly instaUed monitoring wells consisted of 11 "shaUow" weUs completed near the 
top of the Upper PRM Aqvufer, 7 "intermediate" weUs completed near the middle of the 
Upper PRM Aqvufer, 3 "regional" weUs completed near the bottom of the Upper PRM 
AquUer, and 3 "deep" weUs completed in the Middle PRM AquUer. The wells were 
designated as "S" for shaUow, "M" for intermediate, "R" for regional, and "D" for deep. The 
total included one 4-well nest (shaUow, regional, intermediate and deep wells identified as 
MW-20S/MW-20M/MW-20R/MW-20D), tiiree 3-weU nests (shaUow, intermediate or 
regional and regional or deep weUs identified as MW-14S/MW-14R/MW-14D, MW-
18S/MW18M/MW18D, and MW-19S/MW-19M/MW19R), four 2-weU nests (shaUow and 
Uitermediate weUs identified as MW-12S/MW-12M, MW-13S/MW-13M, MW-15S/MW-
15M, and MW-17S/MW-17M) and 3 smgle shaUow weUs (identified as MW-16S, MW-21S 
and MW-22S). MW-20R, MW-14R, and MW-20D are instaUed m a sand unit tiiat Ues Ui tiie 
composite confining bed between the Upper and Middle PRM Aqvufers. 

Underground utUities and other potential subsurface hazards were cleared at each drUUng 
location prior to irutiating drUhng. These clearances include contacting NJ One CaU and an 
evaluation of the proposed boring locations by a geophysical subconfractor. AdditionaUy, 
aU necessary permits, including NJDEP monitoring weU and soU boring permits, were 
secured prior to commencement of field activities. 

The shallow, intermediate, regional, and deep weUs were constructed of 2-inch-diameter 
PVC casing and well screen with flush-threaded joints. The well screens were 10 ft long and 
had a slot size opening of 0.010 inches (10-slot screen). The casings, screens, and fittings 
were factory-sealed prior to installation. 

The well screens were filter-packed with appropriately sized, graded, washed, and well-
rounded siliceous sand. The fUter pack extended 6 inches below the base of the screen to a 
minimum of 2 ft above the top of the screen. If depth permitted, 2-ft choker sand was 
placed above the fUter pack to inhibit migration of annular seal material into the fUter pack. 
Tlie depth of the filter pack was measured using a weighted tape. The remaining annular 
space was filled to grade with a bentonite-cement/slurry-grout mixture by tiemie method 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

for the deep, regional, and intermediate wells. For the shaUow weUs, the annular space was 
fUled by manually placing the bentonite grout through the hoUow stem augers frito fhe open 
borehole. After settling ovemight, additional grout was added to the borehole to maintain 
grade. 

A waterproof, keyed-aUke locking cap capped each weU. A protective-steel, flush-mounted 
"road box" outer casing was instaUed around the riser pipe at the ground surface. The 
protective outer casing was at least 12 inches in diameter, and was set into a cement coUar 
after the morutoring weU grout seal had set up. A layer of sand (approximately 6 inches to 1 
ft thick) was placed at the base of the road box to allow for drainage of water that does enter 
the box. The cement coUar was sloped away from the weU to promote drainage. The weU 
identification number was steel-stamped onto the outer protective steel casing. 

3.2.2.1 Shallow Monitoring Wells 

Eleven shallow morutoring wells were instaUed between October 2001 and May 2002 using 
6.25-inch-inside-diameter (ID) hoUow-stem augers. The borings were advanced to a depth 
just below the first encountered groundwater with the well screens set to stiaddle the 
surficial groundwater table. WeU depths ranged from 15.0 to 21.0 ft bgs. The soU samples 
collected during drilling were logged and field screened using a PID and radiation detector. 
SoU descriptions, field measurements, samples coUected, and other observations were 
recorded in the field logbook. In addition, driUing log forms were completed for each 
boring by the field engineer. Table 3.2-1 Usts the shaUow monitoring wells, boring depths 
and screened intervals. Well construction diagrams for these wells are provided in 
Appendix C. 

TABLE 3.2-1 
Shallow Monitoring Wells 
Boring Depths and Screened Inten/als 

bgs) Screened Interval (ft. bgs) 

5.4-15.4 

6.6-16.6 

7.0-17.0 

6.8-16.8 

6.5-16.5 

8.0-18.0 

7.8-17.8 

5.0-15.0 

7.9-17.9 

11.0-21.0 

11.0-21.0 

Monitoring Well ID 

MW-12S 

MW-13S 

MW-14S 

MW-15S 

MW-16S 

MW-17S 

MW-18S 

MW-19S 

MW-20S 

MW-21S 

MW-22S 

Boring Depth 

15.4 

16.6 

17.0 

16.8 

16.5 

18.0 

17.8 

15.0 

17.9 

21.0 

21.0 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.2.2.2 Intermediate Monitoring Wells 

Seven intermediate monitoring wells were instaUed in the cential portion of the Upper PRM 
AquUer between October 2001 and May 2002 using mud rotary methods. WeU depths 
ranged from 41.7 to 69.4 ft bgs. WeU borings were continuously sampled in 2-ft intervals, 
logged, and field screened using a PID and radiation detector until the desfred weU depth, 
as determined by the field engineer, was achieved. Soil descriptions, field measurements, 
samples coUected, and other observations were recorded in the field logbook. In addition, 
driUing log forms were completed for each boring by the field engineer. Table 3.2-2 Usts the 
intermediate monitoring wells, boring depths and screened intervals. Well construction 
diagrams for these wells are provided Ui Appendix C. 

TABLE 3.2-2 
Intermediate Monitoring Wells 
Boring Depths and Screened Intervals 

Monitoring Well ID 

MW-12M 

MW-13M 

MW-15M 

MW-17M 

MW-18M 

MW-19M 

MW-20M 

Boring Depth 

48.1 

58.4 

69.4 

51.8 

41.7 

52.0 

52.0 

Screened Interval (ft. bgs) 

38.1^8.1 

48.4-58.4 

59.4-69.4 

41.8-51.8 

31.7-41.7 

42.0-52.0 

42.0-52.0 

3.2.2.3 Regional Monitoring Wells 

Four "regional" monitoring wells were instaUed at the base of the Upper PRM Aquifer, or in 
the composite confining bed separating the Upper and Middle PRM AquUers, between 
October 2001 and May 2002 using mud rotary techniques. Previous investigations 
conducted at the Site including the NJDEP RI indicated that the confining layer separating 
the Upper and Middle PRM Aquifers occurred between 55 and 65 ft bgs. Based on this 
itUormation it was proposed that the "intermediate" morutoring weUs would be located at 
the base of the Upper PRM. During the driUing it became evident that smaU, discontinuous 
stiingers of clay tiansected the Upper PRM Aquifer. The interbedded Uthology made 
identifying the clay confining bed between the Upper and Middle PRM Aquifers dUficiUt. 
As a result of this new information, the seven "intermediate" monitoring weUs were set near 
the mid-point of the Upper PRM and three "regional" monitoring weUs were added that 
were set at the base of the Upper PRM AquUer. WeU depths for fhe regional wells ranged 
from 113.0 to 133.0 ft bgs. WeU construction diagrams for these weUs are provided in 
Appendix C. 

The continuously collected soil samples from each boring were logged and field screened 
using a PID and radiation detector continuously until fhe desired well depth, as determined 
by fhe field engineer, was achieved. SoU descriptions, field measurements, samples 
coUected, and other observations were recorded in the field logbook. In addition, drUUng 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

log forms were completed for each boring by fhe field engineer. Table 3.2-3 Usts the 
"regional" Upper PRM AquUer morutoring weUs, boring depths and screened intervals. 

TABLE 3.2-3 
Regional Monitoring Wells 
Boring Depths and Screened Intervals 

Monitoring Well ID Boring Depth (ft. bgs) Screened Interval (ft. bgs) 

MW-14R 119.5 109.5-119.5 

MW-19R 113.0 103.0-113.0 

MW-20R 123.0 113.0-123.0 

3.2.2.4 Deep Monitoring Wells 

•Three deep wells were instaUed below the confining vmit separating fhe Upper and Middle 
PRM AquUers between October and May 2002 vising mud rotary techniques. Well depths 
ranged from 133 to 188 ft bgs. The deep weUs were installed following completion of the 
adjacent intermediate weUs such that the depth to the confining unit was known. Tlie deep 
wells were double-cased to prevent the potential for cross-contamination between the 
Upper and Middle AquUers. 

The uppermost zone (from ground surface tb the confining layer) was drilled without 
sampling using mud rotary methods. The borehole diameter through the upper zone was 
nominal 10 inches to aUow instaUation of a 6-inch-diameter steel isolation casing. Prior to 
installing the casing, a 1-ft bentorute seal was placed in the annulus at the bottom of the 
borehole. The bentorute seal consisted of hydrated bentorute chips that were pumped 
through a tremie pipe to the bottom of the open borehole. A 6-inch-diameter steel casing 
was lowered inside the open borehole, seated into the clay layer. The annular space around 
the casing was fUled with a cement/bentorute seal to the ground surface. DrUling of fhe 
deep wells was then conducted through the permanent casing to a depth of approximately 
15 ft below^ the bottom of the confining clay layer using a nominal 6-inch-diameter drill bit. 
A 2-inch-diameter, schedule 40 PVC monitoring well was then instaUed such that fhe 
screened interval, including sand fUter pack, was below the bottom of the regional confining 
clay layer. Table 3.2-4 lists the "deep" Upper Middle PRM monitoring weUs, boring depths 
and screened intervals. WeU construction diagrams for these weUs are provided in 
Appendix C. 

TABLE 3.2-4 
Deep Monitoring Wells 
Boring Depths and Screened Intervals 

Monitoring Well ID Boring Depth (ft. bgs) Screened Interval (ft. bgs) 

MW-14D 188.0 178.0-188.0 

MW-18D 150.0 140.0-150.0 

MW-20D 133.0 123.0-133.0 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.2.3 Weil Development 

The new and existing monitoring wells were developed by pumping grovmdwater with an 
electric-powered submersible pump at rates ranging from 1.2 to 3.0 gaUons per minute, 
unless pvirged dry. Polyethylene tubing was used as discharge pipe. New tubing was used 
for each weU and was disposed of after use. The submersible pump intake was set at the 
midpoint of fhe weU screened interval. The pump was surged to facilitate the removal of 
fine sediments at the bottom of the weU. Measurements of water quaUty parameters were 
recorded every five minutes during weU development. The water quaUty parameters 
included: pH, temperature, specific conductance, dissolved oxygen (DO), oxidation-
reduction potential (ORP), and turbidity. The development water was containerized in a 55-
gallon drum and fransported to a cential storage area. The containerized water was then 
pumped to a larger bulk storage tank along with other investigation-derived waste (IDW) 
water. The water in the storage tank was sampled and disposed of by a licensed hazardous 
waste disposal company. 

Development of newly constructed weUs began no sooner than 48 hours, but no later than 7 
days, instaUation was completed. Development continued until either of the foUowing 
conditions was met: 

1. At least three weU volumes (including the saturated filter material in the annulus) was 
removed from the weU, and stabilization of water quaUty parameters had occurred 
(defined as less than 10 percent variance between the removal of two successive well 
volumes). 

2. Five well volumes were purged, regardless of stabilization of the water quality 
parameters. 

Development of the new weUs was conducted in accordance wifh SOP F.2 in the Field 
Sampling Plan (FSP) provided in Appendix A. The well development data was recorded on 
WeU Development Logs. 

3.2.4 Water Level Surveys 
Synoptic water-level measurements were coUected to examine local groundwater flow 
dfrections and hydrauUc gradients. Water levels were measured in the existing and new 
Site morutoring weUs, and the City of Camden WeU 7. In addition, river stage information 
from the Delaware River was obtained from local sources. Water level data was coUected 
during the two events. The first round of water levels was coUected between June 12 and 
28,2002, and the second round was coUected between September 17 and September 25, 
2002. 

The depth-to-water readings were obtained using a conductivity-based electionic water 
level measuring device, as described in SOP F.7 in the FSP provided in Appendix A. The 
electionic device emits an audible signal when the probe touches the water. The depth-to-
water measurement was made from a designated point on the irmermost PVC riser casing. 

In addition, the total depth was measured in the new and existing monitoring wells. The 
well depth was used to calculate the required purge volumes for sampling and assess the 
amount of soUds present in the bottom of the weUs. 
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3.2.5 Groundwater Sampling 

3.2.5.1 Low-Flow Sampling of Monitoring Wells 

AU monitoring weUs were sampled in accordance with the EPA Region II Low-Flow 
Sampling Procedures. Prior to purging and sampling, groimdwater levels were measured 
in the wells to verify general groundwater flow dfrections. The low-flow sampling method 
was used for purging and sampling the weUs. Low-flow sampling minimizes the 
disturbance of sediment on the bottom or sides of the well, minimizes the concentiation of 
suspended sediment in resulting water samples, aUows the water quaUty parameters in the 
discharged water to stabilize quickly, and reduces the quantity of purge water (IDW) to be 
containerized, tieated, and disposed. Prior to sampling, the pump was lowered to the 
desired depth in the weU. The pump intake was kept at least 2 ft above the weU's bottom of 
the well disturbance and resuspension of any sediment or Non-Aqueous Phase Liquid 
(NAPL) present at the bottom of the weU. The depth to which fhe pump was lowered and 
the rationale used in selecting the depth were recorded on the Low^ Flow Sampling Log, 
which is included as part of the field documentation for the RI. The discharge water from 
the pump was monitored for important field cherrdstry parameters including: pH, 
temperature, turbidity, oxidation-reduction potential, dissolved oxygen, and specific 
conductance (Table 2-1). 

Pumping was continued imtU the field parameters stabilized. After the indicator 
parameters stabUize, the groundwater sample was coUected as described in SOP F.4 in the 
FSP provided in Appendix A. Appropriate sample bottles were fiUed and placed in an ice 
filled cooler. The sampUng detaUs were recorded on the Low Flow Sampling Log. 

Discharge water generated during purging and sampling activities was containerized in 55-
gaUon drums. FoUowing completion of daUy sampling activities the drums were emptied 
into a temporary storage tank and ultimately removed from the property by a Ucensed 
hazardous waste disposal company. 

3.2.5.2 Camden City Well 7 

The CCMUA's Well 7, located at 9* Sfreet and Florence Avenue, approximately 3,500 feet 
(0.7 mUes) from the property (Figure 1-1), was sampled during the same two events as the 
Site monitoring weUs. WeU 7 was purged before a sample was coUected to ensure that 
water representative of the formation is sampled and not the water in the weU casing or 
pipes. The amount of purging necessary was dependent on the operating status of the weU. 

A valve connected directly to the wellhead with fhe permission of City persormel and was 
selected to collect the sample prior to any filtration or tieatment system. The sample valve 
was aUowed to purge for five minutes or until the water ran clear. The samples were then 
collected from the valve foUowing the same sampling procedures already defined for 
monitoring weUs. 

The City Well 7 is not currently in use but is used as an emergency water supply well. 

3.2.5.3 Sample Analysis 

The coUected groimdwater samples were submitted for laboratory analysis of TCL VOCs, 
TCL SVOCs, pesticides/PCBs, cyanide and for TAL filtered (dissolved) metals and 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVmES 

unfUtered (total) metals and cyanide. In addition, the grovmdwater samples were submitted 
for laboratory analysis of selected natural attenuation parameters (parameters selected from 
Table 2.3 of EPA's Technical Protocol for Evaluating Natural Attenuation of Chlorinated 
Solvents in Groundwater, 1998). The natural attenuation parameters included: aUcaUnity, 
total suspended soUds (TSS), total dissolved soUds (TDS), hardness, iron (total and 
dissolved), ferrous fron, arsenic (dissolved), ammonia, total Kjeldahl nifrogen (TKN), 
nitiate, rutrite, calcium, potassium, manganese, phosphorus (total), sodium, chloride, 
suUate, sulfide, methane, ethane, ethene, TOC, biological oxygen demand (BOD), chemical 
oxygen demand (COD), and carbon dioxide. 

3.2.6 Quality Assurance/Quality Control Sample Procedures 
Soil and grovmdwater samples were submitted to the CLP laboratory designated by the 
EPA. CLP laboratories have intemal quality assurance/quaUty confrol (QA/QC) programs 
to ensure the reliabiUty and vaUdity of the analyses beUig performed. QA/QC procedures 
were also implemented for onsite field instruments including PIDs, radiation detectors, and 
water quaUty meters. The instruments were caUbrated daily as described Ui the SOPs. Field 
sampling precision and bias were evaluated by coUecting field dupUcates and equipment 
blanks for laboratory analysis. 

3.2.6.1 Field Duplicates 

Field duplicate samples were used to measure the heterogeneity of the sample matrix and 
the precision of the field sampling and analytical process. DupUcate samples were coUected 
at a frequency of one dupUcate per 20 samples or at least one duplicate per week of each 
analyte and sampled medium. For soils, field duplicate samples were coUected by placing 
the soU in a stainless steel bowl, thoroughly homogenizing the soil by mixing, and filling the 
individual sample and duplicate containers from the bowl. Prior to homogenizing the 
samples, VOC samples were coUected using EnCore''^'^ samplers. The individual sample was 
collected first, then the duplicate as close to the individual sample as possible. 

The groundwater field dupUcate samples were collected by alternately fiUing first the 
sample bottle for one analysis and then the dupUcate bottle for the same analysis. This 
procedure was foUowed vmtU the bottles for analyses were fUled. An inline filter was used 
to coUect samples and duplicates for dissolved metals. 

3.2.6.2 Equipment Blanks 

Equipment blanks were collected and analyzed to evaluate whether the decontamination 
procedures had been adequately performed and that there was no cross-contamination of 
samples occurring due to the equipment or residual decontamination solutions. Equipment 
blanks were collected for soU and grovmdwater samples. Analyte-free distiUed and 
deionized water was poured dfrectly into and over decontaminated sampling equipment 
and then fransferred to the sample containers. The samples were preserved and handled in 
the same manner as grovmdwater samples. Eqvupment blanks were collected at a frequency 
of one per 20 samples coUected or once per week. 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.2.6.3 Trip Blanks 

Trip blanks were used to assess U any onsite atmospheric contaminants are seeping into the 
sample bottles, or U any cross-contamination of samples occurred during shipment or 
storage of sample containers. Aqueous trip blanks were coUected for both aqueous and 
solid samples for VOC analysis. 

The trip blank consisted of analyte-free distilled and deionized water preserved with 1:1 
HCL to a pH of less than or equal to 2 standard vmits in 40-ml septum vials. One set of trip 
blanks was included with each sample cooler containing one or more samples for VOC 
analysis. 

3.2.6.4 Matrix Spike/ Matrix Spike Duplicate 

The matiix spike/mafrix spike dupUcate (MS/MSD) samples were used by the laboratories 
to assess the precision and accuracy of sample analysis. Two extia sample volumes were 
collected for each MS/MSD sample. An MS/MSD sample was coUected at a frequency of 
one MS/MSD per 20 samples coUected or at least one per week. 

3.2.6.5 Temperature Blanks 

The temperature blank was prepared to aUow the laboratories receiving samples to 
determine U the samples were received within the allowable temperature range. The 
temperature blanks consisted of an unpreserved sample bottle fUled with deionized water. 
One temperature blank was included with each cooler containing samples. 

3.2.7 Tidal Survey 
A tidal influence study was conducted using a combination of existing and newly instaUed 
monitoring weUs. The study consisted of installing pressure tiansducers and data loggers in 
five shaUow weUs, five intermediate weUs, and two deep wells at the Site for a 120-hour 
period, from June 5 to 9,2002. HydrauUc stage data from the Delaware River, and pumping 
well data from the City of Camden's WeU 7 were obtained for the same period. Based on 
well depth and distiibution across the project Site, the foUowing weUs were chosen for fhe 
tidal survey: 

MW-8S 
MW-15S 
MW-14R and MW-14D 
MW-18D 
MW-19S and MW-19R 
MW-20S, MW-20R, and MW-20D 
MW-21S 

Study data were evaluated to assess U the water levels in fhe Upper and Middle PRM 
AquUers beneath the Site were influenced by off-Site sources (i.e., pumping wells, and tidal 
fluctuations in the Delaware River). The tidal survey results are discussed in Section 4.4.4.1 
and Section 4.4.4.2. The tidal survey graphs are provided in Appendix D. 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.2.8 Hydraulic Conductivity Testing 
In-situ hydrauUc tests (i.e., slug testing) were performed at the new and existing weU 
locations to evaluate the hydrauUc conductivity of aquUer materials. The slug test results 
are also provided in Appendix D. The tests consisted of morutoring the aqtufer response to 
a sudden change in hydraulic head (increasing and decreasing) in a weU bore. The head 
change at each weU was induced by the placement of a soUd polyethylene slug into the 
water colunm (faUing head test), and the subsequent removal of the slug from the water 
column (rising head test). Pressure fransducers with data loggers and water level meters 
were used to measure the changes in water level over time during the testing. 

Prior to testing the wells, the water level was measured to assess U the water level was 
above or within the screened interval of the weU. If the water level was above the screened 
interval, a falUng-head slug test, foUowed by a rising head test, were performed. If the 
water level was below the top of the screened interval, then two rising-head slug tests were 
performed. 

Slug test procedures consisted of: 

• Measure the static water level in the well using an electioruc water level indicator; 

• Lower the pressure fransducer with attached cable to within about 2 ft of the bottom of 
the weU; 

• Activate the data logger and check to see U the data logger/tiansducer are working 
correctly; 

• Start the data logger and rapidly insert the slug completely below the static water level 
for falling head tests (or remove the slug completely for a rising head test, following 
stabilization of the water level from insertion of the slug), so that the change in head is 
essentiaUy instantaneous; 

• Intermittently measure the water levels with a water level indicator noting the time of 
measurement in reference to the start of the test (fhis wiU serve as a backup to the data 
logger); 

• Monitor water levels until the levels have stabilized (i.e., water levels are within ± 0.2 ft 
of fhe static reference level, or within 80 percent of static level); 

• Perform at least two tests at each location (as described above); and 

• Decontaminate the slug, water level indicator and fransducers between successive weUs 
using standard decontamination procedures. 

3.3 Surveying 
A New Jersey Ucensed surveyor surveyed all soil boring locations, existing and newly 
installed monitoring wells and existing surface features including buUdings and property 
lines. The vertical elevations were surveyed within ± 0.01 ft, and the horizontal locations 
within ±0.1 ft. The elevations were referenced to the National Geodetic Vertical Datum 
(NGVD). The surveyor also completed NJDEP Grovmdwater Monitoring Well 
Certification—WeU Form B for each newly constructed morutoring well. Copies of the Form 
B for each well are provided in Appendix E. 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

3.4 RI-Derived Waste l\/lanagement 
This task included characterizing and disposing of investigation derived waste (IDW) in 
accordance with local, state and federal regulations. The foUowing types of IDW were 
generated from fhe investigation activities: 

• Spent personal protective equiprnent (PPE), including clothing and sampling suppUes 

• SoU cuttings (containerized) 

• Wastewater from well development, purging and decontamination activities 
(containerized) 

• Sediment from the onsite wastewater storage tank 

Spent PPE, after decontamination, was freated as debris and placed in a 10-cubic-yard 
dumpster along with other nonregulated frash. The dumpster was emptied regularly 
(approximately every 2 weeks) during the course of the investigation. PPE w^aste was 
disposed of at a non-hazardous faciUty according to 40 CFR. 268.45. 

SoU cuttings generated from drilling and soU sampUng during the fieldwork were placed 
into a tarped, labeled, sealed-gate roll-off container. One composite waste characterization 
sample was coUected. The sample was sent to a CH2M HILL-subcontiacted laboratory for 
analysis to determine the RCRA disposal characteristics as requfred by NJAC 7:26G-6.2 and 
40 CFR 261. The composite soU sample was collected and analyzed for Toxicity 
Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, pesticide/PCBs, and metals. 

In addition, an estimated 8,000 gaUons of purge, development, and decontamination water 
were generated over the course of the investigation. One water sample w^as collected and 
analyzed for disposal requirements. A CH2M HILL-subconfracted laboratory analyzed the 
water sample for TCL VOCs, SVOCs, pesticides/PCBs, and TAL metals. Additional 
disposal characterization parameters, including pH, igrutabUity, reactive suUide, reactive 
cyanide, paint filter test, total solids, total volatUe solids and oil and grease were conducted 
by an independent laboratory subcontracted by CH2M HILL. The containerized waters 
were disposed of by a Ucensed hazardous waste disposal company in accordance wifh 
Federal, State, and local regulations. 

3.5 Rhodes Drum Building 
A safety inspection was conducted at the Rhodes Drum BuUding on June 17,2001 to 
evaluate possible sfructural deficiencies of the existing building condition and to appraise 
the structure's safety for specific RI field activities to occur inside the buUding. If the safety 
inspection determined that the buUding was structurally sound, field persormel would be 
allowed access inside the buUding to collect wipe-and-chip samples. The purpose of this 
sampling was to determine U residual contamination was present that could pose potential 
risks to human health, and/or affect the future actions for the building. The results of this 
inspection determined that there was poor wall support in the areas of the building which 
would cause risk of personal injury due to potential roof collapse. Therefore, it was 
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES 

determined in order to protect worker health and safety, that samples wovdd not be 
coUected in the Rhodes Drum BuUding. 

3.5.1 Description 

The Rhodes Drum BuUding is a single-story, 54-x-88-ft-brick load-bearing waU and timber-
roof truss building. The ceUing is 15 ft high at the center roof pitch running iii a north-south 
direction. Two column lines running north-south divide the buUding into three equaUy 
spaced areas. Columns are spaced at 18-ft intervals to support thel3-x-l0-inch beams in 
longitudinal dfrection of the buUding. The roof truss spacing is 9 ft spanning between the 
beams in the center area. The ceUing is supported by 8-x-3-ft roof joists spaced at 9-ft 
intervals in fhe east and west bay. 

The load bearing walls are 16-x-4-ft adobe brick walls with 5-ft openings in between the 
walls. The openings are now closed in with an 8-inch brick wall. There is a 5-x-6.25-ft 
doorway at the south bay on both the east and west waUs. The opening on the south waU 
connecting to the warehouse area is completely sealed by masonry tmits. The doorway on 
the north waU is 14 ft wide. 
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4. Site Characteristics 

4.1 Topography 
The Site is located within Camden Cotmty, New Jersey. Camden County Ues entfrely wifhin 
the Atlantic Coastal Plain physiographic province, which extends from Massachusetts to 
Florida. The cotmty is characterized as a low lying, gently roUing plain that ranges Ui 
altitude from sea level to about 220 ft. Site topography is consistent with the immediately 
surrotmding area, generally flat, with a gradual slope toward the Delaware River. As 
displayed in Figure 1-2, fhe typical Site elevation ranges from approximately 7 to 8 ft above 
mean sea level (amsl) af the Rhodes Drum BuUding and a former debris pUe. Site elevations 
peak at 12 to 13 ft amsl. 

4.2 Climate 
Camden County's cUmate is continental, generaUy moderate, with mild winters, warm 
summers, and generaUy evenly distributed rainfall. The prevailing dfrection of afr 
movement is from the west to east. During the summer months, the prevaUing wind 
dfrection is from the southwest. 

The average armual temperature for New Jersey, according to the National Oceanic and 
Atmospheric Adminisfration, dating to 1895 is 52.1 °F. The average temperature for January 
is 30.6 op and July is 74 °F. 

The average annual precipitation for New Jersey, according to the National Ocearuc and 
Atmospheric Administiation, dating back to 1895 is 44.7 inches. Precipitation is generaUy 
disfributed everUy throughout the year, with fhe summer predpitation characterized by 
localized thundershowers. The winter precipitation is usuaUy more widespread and less 
intense. 

4.3 Hydrology 
Extensive urban development throughout fhe City of Camden has signUicantly altered 
natural surface water characteristics. The nearest body of surface water is the Delaware 
River which lies approximately 0.75 miles west of the site. Additional water bodies near the 
Site include the Cooper River, 2 miles northeast and Newton Creek, 1.5 miles south. 

Examination of the National Flood Insurance Program, Flood Insurance Rate Map for 
Camden County show that the Site is within the Delaware River's 100-year floodplain 
(Figure 4-1). 

Uruted States Department of the Interior National Wetlands Inventory Maps for the 
Camden Quadrangle does not indicate wetland areas on the Site. Wetland areas within 1 
mUe of the Site occur southwest and west along the Delaware River. These wetlands are 
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4. SITE CHARACTERISTICS 

classUied as Riverine, Tidal Open Waters and Riverine, Tidal Flat and Palustrine, and Open 
Waters. 

4.4 Geology and Hydrogeology 

4.4.1 Regional Geology 

The Site is located in the New Jersey Coastal Plain physiographic province in an area wifh 
moderate thickness of highly permeable, unconsolidated sediments of the Pleistocene and 
Cretaceous age, w^hich outcrop beneath the Site and throughout the Delaw^are VaUey 
(Kummel, 1940). The New Jersey Coastal Plain province is a wedge-shaped body of 
unconsolidated sediments fhat thicken to the east toward the New Jersey shoreUne. 
Individual vmits typically dip and thicken to the east and southeast. Camden is located on 
the Irmer Coastal Plain. 

SoUs near the Site represent Pleistocene age deposits of the Freehold-Downer Urban Land 
Complex soil associations as seen on Figure 4-2. Previous reports have identified the soUs as 
the Downer-Woodstown-Dragston series based on the United States Department of 
Agriculture classUication. For this report, the soils were classified based on information 
from the NJDEP Bureau of Geographic Information and Analysis. The Freehold-Downer 
association consists mostly of sand and gravel deposited by sfreams and rivers. These soils 
were formed from the materials of the Cape May, Pennsauken, and Bridgeton Formations. 
The Downer series consists of dark grayish-brown, weU-drained sandy loam grading to a 
yeUowish-brown sandy loam subsoU. The subsoil is mottled yeUowish brown or Ught oUve 
brown, sandy loam containing sUghtly more clay than the surface layers. These soUs have 
been greatly disturbed due to past activities. 

Intrusive remedial investigation activities conducted during the NJDEP RI such as test pit 
excavations indicate that natural soUs have been removed from the property and replaced 
with various fUl materials, including: construction debris (bricks, concrete, etc.), ashes and 
cinders, slag-type material, wood, and refuse. This fUl layer ranges from 2 to 7 ft thick and 
is relatively continuous over the entfre property. 

The imconsoUdated sediments immediately underlying the Pleistocene deposits consist 
primarily of sands and gravels with intervals of sUts and clays classified as continental, 
coastal, or marine type deposits of Early to Late Cretaceous age. These deposits make up 
the Magothy Formation, and the Potomac Group of the Coastal Plain. The Cretaceous 
sediments generally strike northeast-southwest and dip from 40 to 100 ft per mile to the 
southeast (Langmuir, 1969). Near fhe Site, these sediments comprise the PRM AquUer 
System, a major source of potable water within the Coastal Plain of New Jersey. Intensive 
study of the PRM Aquifer System (Farlekas et al, 1976) shows a three-aqtufer system in 
Camden Cotmty. Individual aquUer tmits of the PRM AquUer System outcrop in 
southeastem Permsylvania, beneath the Delaware River, and in the City of Camden. Five 
mappable units are defined including three aqtufers designated as Upper, Middle and 
Lower units and two confining beds. The Upper PRM AquUer occurs in the Magothy 
Formation. The Middle PRM AquUer, confining bed, and Lower PRM Aquifer occur most 
closely in units of the Potomac Group (Pucci et al, 1992). 

P:\160849\RI\REVISEDFINALRIREPORTAMAREVISEDFINALRITEXT_NOV_29_2004.DOC " - - 4-2 

3 0 1 9 1 9 

file://P:/160849/RI/REVISEDFINALRIREPORTAMAREVISEDFINALRITEXT_NOV_29_2004.DOC


4. SITE CHARACTERISTICS 

The uppermost formation near the Site, immediately tmderlying fhe Pleistocene deposits, is 
the Magothy Formation. The Magothy Formation is a sheet like deposit composed 
primarily of coarse beach sand and other near-shore marine deposits including light colored 
cross-sfratUied sand, and lenses of dark clay (GUI and Farlekas, 1969). The Magothy ranges 
from 0 to 45 ft thick in the Camden area, thickening to the east to more than 200 ft 
(Langmufr, 1969). The Magothy Formation is considered to be the uppermost water-bearing 
zone under the Site. Groundwater within the Magothy Formation becomes effectively 
confined to the east by the overlying MerchantvUle Formation and Woodbury Clay. 

The Magothy Formation lies unconformably atop the Early Cretaceous Potomac Group. In 
the outcrop area of the Delaware VaUey, the Potomac Group consists of fluvial continental 
deposits including thick interbeds of Ught colored sands and massive to thick bedded 
variegated sUty clay which make up part of the remainder of the PRM system to the top of 
bedrock. The Raritan Formation which is typicaUy present in the northem New Jersey 
Coastal Plain is absent in Camden Coimty. 

Near the Site, the Potomac Group consists of clay, sUt, sand, and gravel. The fluvial 
depositional history of the Potomac Group sediments accounts for considerable amounts of 
sUts and clays to be locaUy interbedded with s ^ d s and gravels. Sand contents of the 
Potomac Group sedUnents are generally above 70 percent. Thickness of the sand units 
comprising the Lower PRM Aquifer and fhe underlying confining unit can range up to 80 to 
100 ft have been reported in area weU logs (Zapecza, 1984). 

The Cretaceous deposits of fhe PRM system lie unconformably upon fhe early Paleozoic and 
Precambrian crystalline basement-bedrock complex. The basement rock erosional siuface 
dips 60 to 100 ft per mUe from the outcrop area west of Camden to the southeast (Langmuir, 
1969). The bedrock near the Site is characterized by east- and south-tiending charmels 
carved by the ancient SchuylkUI and Delaware Rivers and thefr fributaries. The upper 
surface of the bedrock has been weathered into nucaceous, residual clay which probably 
serves as a local confining bed below the Cretaceous unconsoUdated sediments (Langmufr, 
1969). Bedrock depths in the area ranging up to 300 ft have been reported fri weU logs. The 
bedrock is a medium to coarse-grained foUated crystalline rock that varies Ui composition 
and texture from schist to gneiss. The lithology of the formation varies greatly in both 
vertical and horizontal dfrections. The formation was probably a sedimentary series of 
sandstone, sUtstone, and shale that have been deformed and re-crystalUzed by 
metamorphism (Farlekas et al, 1976). 

4.4.2 Regional Hydrogeology 
The Site is within fhe outcrop area of the PRM Aquifer System. Within the PRM Aqtufer 
System, five mappable hydrogeologic units are defined. The five units include three 
aquifers identified as the Upper, Middle, and Lower AquUers, and two confining beds 
(Zapecza, 1984). The PRM System in the area has been observed to be more than 300 thick. 
The Upper PRM AquUer is the most extensive unit of the PRM system and coincides most 
closely with the Magothy Formation. The local water table has been encountered between 
5.5 and 16.0 ft bgs. The confining bed between the Upper and Middle PRM Aquifers consist 
of thin- to thick-bedded sequences of variegated (red, gray, white) micaceous silts and clays 
(Zapecza, 1984) with an estimated hydraulic conductivity of 10^ cm/sec. Under the Site, 
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the upper confining bed was expected to be less than 20 ft thick. However, during driUing 
activities, the confining layer was determined to range from 20 to 40 ft fhick. DriUing 
activities in the Middle PRM AquUer encountered the uppermost confining layer, a stUf 
gray clay, af depths between 110 and 120 bgs. 

The Middle and Lower PRM Aquifers are located within the Potomac Group sediments. 
HydrauUc conductivities within fhe Middle PRM AquUer have been estimated at 10-* 
cm/sec (EPA, 1993). The Middle PRM Aqtufer has been fraced within a 10- to 12-mUe-wide 
band that parallels the outcrop area of the Delaware VaUey (Zapecza, 1984). Down-dip 
(east) of the Site, the Middle PRM Aquifer cannot be distinguished from sand beds 
comprising the Lower PRM Aqtufer. Groundwater of the Middle PRM Aqtufer is expected 
to occur under confined or leaky conditions beneath the Site. The confining bed 
immediately underlying the Middle PRM AquUer consists primarUy of very fine-grained sUt 
and clay. This confining bed below Martin Aaron is generally less than 50 ft thick. 

Hydraulic conductivities within the Lower PRM AquUer have been estimated at 10-* 
cm/sec. The Lower PRM Aqvufer in the area covers approximately the same aerial extent as 
described for the Middle PRM AquUer. This vmit outcrops in southeastem Permsylvania 
and beneath the Delaware River. In southern Camden and Gloucester counties, 
grovmdwater is often brackish. 

The depth to the top of the water table has been reported to be between 3.5 and 7.5 ft bgs 
(NJDEP, 1988). Static water levels measured during the RI show water table levels between 
5.5 and 14.6 ft bgs, and deeper grovmdwater levels between 13.0 and 16.0 ft bgs. Based on 
investigation observations and measurements, shaUow grovmdwater flow within the Upper 
PRM AquUer is to the east-southeast. Deeper grovmdwater flow wifhin the Upper PRM 
AquUer is to the east-southeast along the dip of the local formations. The easterly flow is 
expected to be additionaUy enhanced by groimdwater withdrawal at various public and 
industiial supply weUs located east of the Site. Subsurface structures such as buUding 
foundations, vmderground utiUties, and storm sewer pipes at Martin Aaron are beUeved to 
influence the movement of grovmdwater in the surficial aquUer. 

Grovmdwater within the confined and leaky-confined Middle and Lower PRM Aquifers is 
expected to flow southeast from the Site along the formation dip but may have been altered 
due to heavy pumping in the area. 

Static groundwater levels measured within Site monitoring wells mentioned above indicate 
fhe potential for vertical (downward) groundwater movement within fhe Upper PRM 
AquUer. Vertical movement of Site grovmdwater between the major aqvufer units of the 
PRM system is expected to be limited, based on reported hydrauUc conductivities of the 
confining beds. Water table elevations and potentiometric surfaces measured in wells 
completed within the Middle and Lower PRM Aquifers indicate a downward vertical 
gradient exists in the area. Extensive pumpUig and water withdrawal in the Camden area 
created measurable decreases in the local static water table and potentiometiic surfaces 
which may enhance the vertical nugration of shaUow waters into the deeper aqvufers 
(Langmuir, 1969). 
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4.4.3 Site Geology 

TTie Site subsurface was evaluated by installing 60 borings and 12 monitoring weU borings 
that range in from 8 to 190 ft deep. These borings and wells were instaUed as part of this RI. 
SoU boring and weU construction logs from the 13 previously instaUed monitoring weUs 
were also used. 

The subsurface can be separated into one anthropogenic and three time-stiatigraphic tmits 
that are classified according to their time of deposition. These units, from youngest to 
oldest, are as foUows: tmdUferentiated debris and fiU material mixed with natural deposits, 
probably of the Pennsauken or Cape May Formations, the Late Cretaceous Magothy 
Formation, and the Early Cretaceous Potomac Formation. This RI intrusively investigated 
the anthropogeruc layer and aU three time-stiatigraphic units. 

The anffvropogenic layer consistently ranges from approximately 6 to 10 ft bgs throughout 
the Site with the thickest layers located near existing and formerly existing process 
buUdings on the property. The layer consists mainly of fUl material and debris including 
concrete, asphalt, wood, glass, brick, slag, and fly ash mixed with fine/medium grained 
sand. This fUl material fransitions into the Freehold-Downer-Urban Land Complex 
Association, which consists of a grayish brown silt and sand mixture. 

The anthropogenic layer is vmderlaUi by the Late Cretaceous Magothy Formation. The 
Magothy Formation comprises the uppermost w^ater-bearing zone beneath the Site. As 
shown in the soU boring logs in Appendix F, the Mogothy Formation consists mairdy of 
Ught gray fine/medium grained, weU-sorted sands. Throughout the formation thin stringers 
of Ught gray, soft, low plasticity clay have been fovmd (Figures 4-3,4-4, and 4-5). Stringers 
range from 2 to 5 ft thick and were identified at depths ranging from 15 to 90 ft bgs. The 
base of the Magothy Formation ranges in depth from 113 ft bgs in the northeast to 120 ft bgs 
in the southwest. 

A thin clay layer marks the base of the Magothy Formation. This layer consists of a light 
gray, high plasticity, hard clay. Beneath the Site, this clay corUining layer is approximately 
20 ft thick and ranges in depth from 113 ft bgs in the northeast to 120 ft bgs in the southwest. 

The Magothy Formation is underlain by fhe Early Cretaceous Potomac Formation. At least 
two morutoring wells (MW-14D and MW-18D) were screened within the Potomac 
Formation. Intrusive investigation was limited to approximately 15 ft below the bottom of 
the clay confining layer. Therefore, ordy a smaU portion of the formation can be described. 
The uppermost 15 ft of the Potomac Formation consists of yeUowish/brown 
medium/coarse, poorly sorted sand, and gravel. Thin stringers of brown, fine/medium 
moderately sorted sand, and sUt were also identified. 

4.4.4 Site Hydrogeology 

The six time-stiatigraphic units beneath the Site can be categorized into hydrostiatigraphic 
vmits according to their hydraulic properties and signUicance (Figure 4-6). The Site is 
underlain by three aquifers and three confining units as foUows: the Upper PRM AquUer, an 
intermittent confining unit, the Middle PRM Aquifer, a continuous clay confining unit, the 
Lower PRM Aquifer, and a basal confining unit defined by fhe Wissahickon Formation. For 
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4. SITE CHARACTERISTICS 

this RI, only the Upper PRM and the upper portion of the Middle PRM AquUers have been 
investigated. 

4.4.4.1 Upper PRM Aquifer 

Beneath the Site, the Upper PRM AquUer is under unconfined conditions and consists of 
sandy soUs of the Magothy Formation in hydrauUc cormection with the surficial 
anthropogeruc fUl materials. TTieUpper PRM Aquifer ranges from 110 ft thick in the 
northeast to 94 ft in the southwest. 

As part of this RI, a total of 21 morutoring w^ells were instaUed in the Upper PRM AquUer. 
During previous investigations 13 monitoring weUs were instaUed in the aquUer. Of the 13 
previously instaUed morutoring weUs, 10 have been located. Therefore, a total of 31 
monitoring wells are presently installed in the Upper PRM AquUer system at the Site. 

Monitoring weUs screened in the Upper PRM Aquifer, monitor aU intervals of the vmit 
including the water table (S-wells), the cenfral portion of the unit (M-weUs) and at the basal 
confining bed (R-wells). 

Synoptic water level measurements were collected in June and September 2002. The data 
was used to generate potentiometiic surface maps for the Surficial Upper PRM Aquifer. 
ShaUow monitoring wells were set to stiaddle the grovmdwater table and were vised to 
generate a potentiometiic map of the surficial w^ater table for June and September 2002 
(Figures 4-7 and 4-8). Intermediate monitoring weUs were set at approximately the cential 
portion of the Upper PRM Aquifer and were used to generate potentiometiic maps of the 
main water bearing unit of the aqtufer for Jtme and September 2002 (Figures 4-9 and 4-10). 

The potentiometiic maps for the shaUow and intermediate weUs for the Jtme and September 
2002 water level surveys showed groundwater flow generaUy southeast, away from the 
Delaware River along a gradient of .011 ft/ft. However, the potentiometiic maps for fhe 
cenfral Upper PRM AquUer show the groimdwater flow dfrection to be sUghtly dUferent 
between the two events. In June 2002, the groundwater flow appears to be east along a 
gradient of .0035 ft/ft, and in September 2002 groimdwater flows on a gradient of .0021 ft/ft 
southeast. 

Vertical gradients in fhe Upper PRM Aquifer for the two periods of synoptic measurements, 
ranged from 0.004 ft/ft to 0.29 ft/ft and are tmUormly downward (Table 4-1). The greatest 
vertical gradients occurred Ui between fhe water table and cential portion of the Upper PRM 
AquUer, particularly across the discontinuous clay vmit fhat occurs near the ground surface. 
The magnitude of fhe vertical gradients decUne with depth. Downward gradients measured 
in the MW-14 and MW-18 monitor weU clusters also occur between the Upper PRM Aquifer 
and the underlying Middle PRM Aquifer. 

A tidal survey was conducted usUig eight weUs (MW-8S, MW-15S, MW-19S, MW-20S & 
MW-21S) set Ul the Surficial Upper PRM Aquifer, two wells (MW-14D and MW-18D) m tiie 
Middle PRM Aquifer, and one weU (MW-20D) screened in an isolated sand bed between the 
two aquifers. The tidal survey was conducted between June 5 and Jtme 10,2002. A detaUed 
description of which wells were selected and the procedures used can be fovmd in Section 
3.2.8 of this RI. Data from pressure fransducers set in fhe weUs during the tidal survey was 
used to determine if groundwater in the Upper PRM Aquifer was tidally influenced. This 
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4. SITE CHARACTERISTICS 

data was compared to baseline tidal data from the Delaware River recorded at the Uruted 
States Coast Guard (USCG) water level station in PhUadelphia. 

Water levels in monitor weUs used for the tidal survey fluctuated up to 0.2 feet over the 
monitoring period. AU of the monitor weUs screened near the base of the Upper PRM 
AquUer, or in the isolated sand unit between the Upper and Middle PRM Aqtufers (MW-
14R, MW-19R, MW-20R, and MW-20D) exhibited tive cycUcal peaks and tioughs typical of 
tidal influence. Tidal features in these hydrographs, although apparent are small, showing 
only 0.02 feet fluctuation. Hydrographs from several weUs screened near the water table 
including MW-5S, MW-8S, and MW-20S also exhibited minor tidal features. MW-5S and 
MW-20S are screened below the top of a discontinuous clay vmit which may confine the 
underlying sands, and conduct tidal loading effects. 

HydrauUc conductivity tests were performed at all existing and newly installed monitoring 
wells. A detailed description of the hydrauUc conductivity test procedures can be fovmd in 
Section 3.2.9 of this RI. In the Upper PRM Aqtufer, values for hydratdic conductivity ranged 
from approximately IxlO^ to 99 ft/day (Table 4-2). The lowest value was recorded in a 
shaUow monitoring well that sfraddled the groundwater table and the highest value 
recorded at an intermediate weU set near the middle of the aquifer. Average hydrauUc 
conductivity's calculated for the shallow, intermediate, and regional wells show an 
increasing frend with depth. The average hydrauUc conductivity for the shaUow weUs was 
2.8xl0-ift/day, 4.79 ft/day for the intermediate wells, and 6.29 ft/day for the regional wells. 

4.4.4.2 Middle PRM Aquifer 

The Upper PRM AquUer is tmderlain by an intermittent clay corUining unit that separates 
the Upper PRM from the Middle PRM Aqtufer. The Middle PRM consists of sands and 
gravels of the Potomac Formation that range up to approximately 100 ft thick. Morutoring 
wells MW-14D and MW-18D are screened near the top of the aquUer. 

The confining unit between the Upper and Middle PRM Aqtufers, appears to be relatively 
complex with up to four discrete clay tmits (Figures 4-4 and 4-5). Individual clay tmits 
range in thickness from 4 to 12 feet. A relatively continuous sand vmit is interbedded with 
the clay beds. The sand vmit ranges in thickness from 4 to 20 feet. MW-14R, MW-20R, and 
MW-20D are screened in this isolated sand vmit between the Upper and Middle PRM 
AquUers. 

Two rovmds of synoptic water level measurements were conducted in June and September 
2002. As only two weUs are screened in the Middle PRM AquUer a potentiometric surface 
map cannot be generated. Potentiometric elevations from fhe September 2002 synoptic 
episode are the same in MW-14D and MW-18D. Vertical gradients between the Middle 
PRM AquUer and overlying Upper PRM Aqvufer ranges around 0.02 ft/ft in both weU 
clusters, for fhe two measurement periods. 

A tidal survey was conducted in two wells (MW-14D and MW-18D) in the Middle PRM 
AquUer between June 5 and June 10,2002. Section 3.2.8 provides a description of the weUs 
selected and fhe procedures used for the tidal survey. Data from pressure tiansducers set in 
the wells during the tidal survey was used to determine U groundwater Ui the Middle PRM 
Aqvufer was tidally.influenced. This data was compared to baseUne tidal data from the 
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4. SITE CHARACTERISTICS 

Delaware River recorded at the United States Coast Guard (USCG) water level station in 
PhUadelphia. 

Graphical results of the tidal survey can be seen in Appendix D. When compared to tide 
charts of the Delaware River, it appears that the Middle PRM AquUer is stiongly tidaUy 
influenced. Tidal fluctuations appear to contiol potentiometric elevations in monitor weUs 
in the Middle PRM AquUer. Over the period of fhe study, MW-14D exhibited the greatest 
fluctuation with an ampUtude of 0.3 feet between each tidal cycle. In a confined aqvufer, the 
weight of the encroaching tidal wedge compresses the aquUer skeleton, increasing 
potentiometiic pressure. As the tide recedes, potentiometiic pressure falls as the w^eight is 
removed, thus lowering the water level. 

HydravUic conductivity tests were performed at the two newly instaUed morutoring wells in 
the Middle PRM AquUer. The wells were set just below the clay corvfining layer separating 
the Middle and Upper PRM Aqvufers. A detailed description of the hydrauUc conductivity 
test procedures can be fovmd in Section 3.2.9 of this RI. In the Middle PRM AquUer, values 
for hydrauUc conductivity were sknUar to the Upper PRM AquUer and ranged from 
approxUnately 1.12 to 3.27 ft/day (Table 4-2). 

4.5 Local Demographics and Land Use 
The Site is located in the City of Camden, Camden County, New Jersey. The City of 
Camden occupies 10.38 square mUes. According to the 2001 Census, Camden is populated 
with approximately 79,904 people. Incorporated as a city Ui 1929, Camden was known for 
its shipyards and industry along the adjacent Delaware River. Since 1950, manufacturing 
sales, and employment have declined in Camden. Approximately 13 percent of Camden 
City residents work in Pennsylvarua. The City of Camden is mixed with residential, 
commercial, and indusfrial properties. SimUarly, the area surrounding the Site is also mixed 
with residential, industrial, and commercial properties. 

Camden County is comprised of 37 municipaUties. The county occupies 222.3 square miles. 
According to the 2000 Census, Camden County, the most-populated southem New Jersey 
County, has 508,932 people. This is an increase from the 1990 population of 502,824 people. 
The services sector was the county's largest employer accounting for 35 percent of the 
workplace, or 83,281 persons. Likewise, the tiade sector was the second-largest category 
accounting for 23 percent, or 53,068 persons. 
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TABLE 4-1 

Vertical Hydraulic Gradients, June & September 2002 

Martin Aaron Superfund Site 

Camden, NJ 

Remedial Investigation Report 

May 2004 

LO 
O 
H 
VD 
M 
-J 

Well Number 

MW-IM 
MW-1S 
MW-4S 
MW-5S 
MW-8S 
MW-9D 
MW-9S 
MW-1 OS 
MW-11M 
MW-113 
MW-12M 
MW-128 
MW-13M 
MW-13S 
MW-14D 
MW-14R 
MW-14S 
MW-15M 
MW-158 
MW-163 
MW-17M 
MW-173 
MW-18D 
MW-18M 
MW-183 
MW-19M 
MW-19R 
MW-198 
MW-20D 
MW-20M 
MW-20R 
MW-208 
MW-2 i s 
MW-228 

Reference 

TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 
TiC 
TIC 
TIC 
TiC 
TIC 
TIC 
TIC 
TiC 
TiC 
TIC 
TIC 
TIC 
TIC 
TiC 
TIC 
TIC 
TIC 
TIC 
TIC 
TIC 

Reference 
Elevation 

(feet above MSL) 

6.48 
6.70 
6.17 
7.69 
6.15 
6.94 
6.84 
5.99 
5.05 
5.02 
6.22 
6.74 
7.33 
7.66 
6.15 
6.18 
6.26 
6.92 
7.03 
7.53 
7.02 
7.00 
7.17 
7.40 
7.16 
6.46 
6.46 
6.37 
6.61 
6.67 
6.47 
6.28 
5.97 
6.89 

Well Depth 
(ft below grade) 

60.00 
14.00 
14.00 
16.00 
14.00 
54.50 
24.00 
18.00 
56.00 
21.00 
48.10 
15.40 
58.40 
16.60 
185.00 
118.00 
17.00 
69.40 
16.80 
16.50 
51.80 
18.00 
150.00 
41.70 
17.80 
52.00 
110.00 
15.00 
143.00 
52.00 
121.00 
17.90 
21.00 
21.00 

Well Depth 
(ft elevation) 

-53.52 
-7.30 
-7.83 
-8.31 
-7.85 
-47.56 
-17.16 
-12.01 
-50.95 
-15.98 
-41.88 
-8.66 
-51.07 
-8.94 

-178.85 
-111.82 
-10.74 
-62.48 
-9.77 
-8.97 
-44.78 
-11.00 

-142.83 
-34.30 
-10.64 
-45.54 
-103.54 
-8.63 

-136.39 
-45.33 
-114.53 
-11.62 
-15.03 
-14.11 

June 2002 

Depth to 
Water (feet) 

13.18 
5.75 
5.60 
6.60 
5.80 
14.32 
14.42 
12.61 
13.01 
12.98 
13.19 
11.33 
14.45 
8.11 
14.45 
13.49 
10.10 
13.99 
11.74 
6.73 
13.30 
6.70 
15.21 
13.85 
10.82 
13.08 
15.60 
6.42 
15.11 
14.00 
14.47 
13.60 
12.20 
12.30 

Water 
Elevation 

(feet) 

-6.70 
0.95 
0.57 
1.09 
0.35 
-7.38 
-7.58 
-6.62 
-7.96 
-7.96 
-6.97 
-4.59 
-7.12 
-0.45 
-8.30 
-7.31 
-3.84 
-7.07 
-4.71 
0.80 
-6.28 
0.30 
-8.04 
-6.45 
-3.66 
-6.62 
-9.14 
-0.05 
-8.50 
-7.33 
-8.00 
-7.32 
-6.23 
-5.41 

September 2002 

Depth to 
Water 
(feet) 

13.41 
6.48 
5.70 
8.22 
5.92 
14.55 
14.65 
12.91 
13.29 
13.23 
13.54 
11.50 
15.12 
7.26 
15.06 
13.87 
10.78 
14.30 
12.48 
7.43 
13.74 
6.95 
16.08 
14.24 
6.95 
13.48 
13.98 
6.89 
15.43 
14.40 
14.45 
13.98 
12.51 
12.22 

Water 
Elevation 

(feet) 

-6.93 
0.22 
0.47 
-0.53 
0.23 
-7.61 
-7.81 
-6.92 
-8.24 
-8.21 
-7.32 
-4.76 
-7.79 
0.40 
-8.91 
-7.69 
-4.52 
-7.38 
-5.45 
0.10 
-6.72 
0.05 
-8.91 
-6.84 
0.21 
-7.02 
-7.52 
-0.52 
-8.82 
-7.73 
-7.98 
-7.70 
-6.54 
-5.33 

Vertical 
Gradient 

(ft/ft) 

0.154694937 

-0.006578947 

0.000857878 

0.077062011 

0.194398291 

0.018200806 
0.031361298 

0.036615443 

0.200414446 

0.019073067 
0.29797126 

0.00862069 
0.073754083 

0.01197013 
0.003612717 
0.002720824 

Comments 

Downward 

Upward 

Downward 

Downward 

Downward 

Downward 
Downward 

Downward 

Downward 

Downward 
Downward 

Downward 
Downward 

Downward 
Downward 
Downward 

Notes: 
TIC - Top of inner casing 
MSL - Mean sea level 



TABLE 4-2 
Hydraulic Conductivity Testing Results 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

Well ID 

MWIS 

MWIM 

MW4S 

MWSS 

MWSS 

MW9S 

MW9D 

MWIOS 

MWIIS 

MWIIM 

MW12S 

MW12M 

MW13S 

MW13M 

MW14S 

MW14R 

MW14D 

MW15S 

Test No 

1 

2 

1 

2 

1 

2 

3 

1 

2 

1 

1 

2 

3 

1 

2 

1 

2 

1 

2 

1 

2 

1 

1 

2 

1 

2 

1 

2 

3 

1 

2 

1 

2 

1 

2 

1 

2 

Test Type 
Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Bouwer and Rice 

ft/day 
4.23E-01 

4.61 E-01 

9.04 

8.27 

6.84E-02 

4.64E-02 

2.84E-01 

8.99E-01 

4.56E-01 

2.61 E-01 

1.58 

1.04 

1.78 

3.36 

5.08 

1.38 

3.28 

4.75E-01 

3.96E-01 

4.99 

1.90 

9.93E-02 

1.79E-01 

2.02 

1.14E-02 

1.74E-02 

7.00 

1.25 

3.98 

8.71 E-02 

2.97E-02 

1.56 

1.59 

2.26 

2.37 

5.39E-02 

7.49E-02 

cm/sec 
1.49E-04 

1.62E-04 

3.18E-03 

2.91 E-03 

2.41 E-05 

1.63E-05 

1 .OOE-04 

3.17E-04 

1.61 E-04 

9.20E-05 

5.57E-04 

3.66E-04 

6.27E-04 

1.18E-03 

1.79E-03 

4.86E-04 

1.16E-03 

1.67E-04 

1.40E-04 

1.76E-03 

6.69E-04 

3.50E-05 

6.31 E-05 

7.12E-04 

4.02E-06 

6.13E-06 

2.47E-03 

4.40E-04 

1.40E-03 

3.07E-05 

1.05E-05 

5.50E-04 

5.60E-04 

7.96E-04 

8.35E-04 

1.90E-05 

2.64E-05 

Aquifer 
Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Basal Upper PRM 

Basal Upper PRM 

Upper Middle PRM 

Upper Middle PRM 

Surficial Upper PRM 

Surficial Upper PRM 

301928 



TABLE 4-2 
Hydraulic Conductivity Testing Results 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

Well ID 

MW15M 

MW16S 

MW17S 

MW17M 

MW18S 

MW18M 

MW18D 

MW19S 

MW19M 

MW19R 

MW20S 

MW20M 

MW20R 

MW20D 

MW21S 

MW22S 

Test No 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

Test Type 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Falling Head Test 

Falling Head Test 

Rising Head Test 

Falling Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Rising Head Test 

Bouwer and Rice 

ft/day 

39.77 

99.68 

5.96E-01 

4.98E-01 

8.64E-01 

6.22E-02 

5.76 

3.95 

4.1 OE-01 

3.27E-01 

5.21 E-01 

1.35 

1.12 

1.59 

2.79E-02 

9.53E-02 

1.34 

2.67 

4.08 

6.99 

4.32E-01 

8.04E-01 

28.89 

5.65 

33.65 

23.20 

1.80 

3.27 

5.61 E-01 

1.91 E-01 

8.02E-01 

cm/sec 

1.40E-02 

3.51 E-02 

2.1 OE-04 

1.75E-04 

3.04E-04 

2.19E-05 

2.03E-03 

1.39E-03 

1.44E-04 

1.15E-04 

1.84E-04 

4.76E-04 

3.95E-04 

5.60E-04 

9.83E-06 

3.36E-05 

4.72E-04 

9.41 E-04 

1.44E-03 

2.46E-03 

1.52E-04 

2.83E-04 

1.02E-02 

1.99E-03 

1.19E-02 

8.17E-03 

6.34E-04 

1.15E-03 

1.98E-04 

6.73E-05 

2.83E-04 

Aquifer 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Upper PRM 

Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Basal Upper PRM 

Basal Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

Upper PRM 

Upper PRM 

Basal Upper PRM 

Basal Upper PRM 

Confined sand unit between 
Upper and Middle PRM Aquifers 

Surficial Upper PRM 

Surficial Upper PRM 

Surficial Upper PRM 

301929 



TABLE 4-3 
Depths of Monitoring Well Screens and Clay Layers 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
December 2004 

Well ID 
Well Screen Interval 

(ft bgs) 
Depth of Clay Layer 

(ft bgs) 

Cross-Section A - A ' from Figure 4-4 

MW22S 

MW14S 

MW14R 

MW14D 

MW12S 

MW12M 

MW15S 

MW15M 

MWSS 

MW16S 

MW19S 

MW19M 

MW19R 

1 1 - 2 1 

1 0 - 2 0 

109.5-119.5 

178-188 

5.4-15.4 

38.1-48.1 

6.8-16.8 

59.4 - 69.4 

6.5-16.5 

6.5-16.5 

5.05-15.05 

41.8-51.8 

103-113 

NM 

1 7 - 2 1 

98-106.S 

109-111 

119-123.5 

NM 

1 1 - 2 4 

3 3 - 3 8 

49.5-52 

18.S-22 

28.5 - 30 

NM 

9 - 2 4 

11-21.5 

9-12.5 

2 0 - 2 2 

5 3 - 5 5 

111 -117 

Cross-Section B - B ' from Figure 4-5 

MW4S 

MW12S 

MW12M 

MW14S 

MW14R 

MW14D 

5 - 1 5 

5.4-15.4 

38.1 -48.1 

1 0 - 2 0 

109.S-119.5 

178-188 

NM 

9 - 1 3 

1 5 - 2 4 

33.5 - 39.5 

1 6 - 2 0 

97 -107 

110-113 

168.5-170 
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TABLE 4-3 
Depths of Monitoring Well Screens and Clay Layers 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
December 2004 

Well ID 

MW20S 

MW20M 

MW20R 

MW20D 

MWIIS 

MWIIM 

Well Screen Interval 
(ft bgs) 

7.9-17.9 

38.5-48.5 

113-123 

128-133 

1 2 - 2 2 

' 48.5 - 58.5 

Depth of Clay Layer 
(ft bgs) 

10 -21 

4 4 - 4 6 

52.5 - 55 

95-118 

120-125 

134-146 

NM 

NM 

Notes: 

bgs - below ground surface 

NM - no clay measured at this monitoring well location 
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I I Aura loamy sand, 0 to 5 percent slopes 
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Figure 4-2 
Survey of Camden County Soiis 
Martin Aaron Superfun Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 
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Figure 4-9 
Potentiometric Surface Map 
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Figure 4-10 
Potentiometric Surface Map 
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5. Nature and Extent of Contamination 

This section presents the nature and extent of contamination in the soil (surface and 
subsurface) and groundwater at the Site. The Site is defined as the Martin Aaron property, 
SJPC, Comarco Products, the Ponte Company, the scrapyard, and extends to Everett Street 
and Sixth Street. The I^ evaluated the presence of contamination at the Site resulting from 
former drum recycling operations conducted at Martin Aaron. The investigation of soU and 
groundwater at SJPC, Comarco Products, the scrapyard, and Ponte, which is adjacent to the 
backyards of the residences on Jackson Street, was conducted in order to determine if 
contaminants from Martin Aaron had migrated to the surrounding properties. The soU and 
groundwater investigation at SJPC was also conducted to determine if contamination was 
present at SJPC as a result of former drum storage activities at SJPC, performed under a 
lease agreement with Martin Aaron. 

The sampling and analytical procedures for soil and groundw^ater are found in Sections 3.1 
and 3.2. Soil and groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL 
metals and cyanide, and pesticides/PCBs. 

The nature of contaminants is determined by the presence of compounds at concentrations 
greater than the applicable criteria, or screening level. The screening levels for soil and 
groundwater are defined in Sections 5.2.1 and Section 5.2.2 below. The extent of 
contamination is determined by evaluating contaminant levels in areas of former Martin 
Aaron drum recycling activities, and the properties svuxounding Martin Aaron. 

In this section, the results are presented by groups of cornpounds (VOCS, SVOCs, metals, 
and pesticides/PCBs) according to media (surface soil, subsurface soU, and groundwater). 
Compounds identified at detectable concentrations during this RI, are presented and 
discussed as concentration ranges and maximum concentrations detected. Compounds 
identified at concentrations greater than the appropriate screening levels are defined as 
Constituents of Concem (COCs). COCs identified diuing this RI, and the previous RI, are 
provided in this section. 

Tables 5.3-1 through 5.3-5 list constituents identified in soU at detectable concentrations, and 
the frequency of those detections, during this RI and the previous NJDEP RI. These tables 
show that the frequency of detection of certain compounds has changed since the March 
2002 RI. Soil data obtained dvu-ing this RI are represented in Figures 5-1 through 5-44. 
Remedial actions conducted since the previous RI have impacted the nature and extent of 
soil contamination at the Site, therefore, the NJDEP soil data is not represented in figures in 
this RI Report. 

5.1 Data Quality and Presentation 
One hundred thirty-five soil samples and three hundred sixty-eight water samples were 
collected and analyzed for VOCs, SVOCs, pesticides/PCBs and inorganic parameters under 
the contract laboratory program (CLP) including QA/QC samples. As described in Section 
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5. NATURE AND EXTENT OF CONTAMINATION 

3.2.6, QA/QC samples were collected to aid in the assessment of data quaUty. The QA/QC 
samples collected were field duplicates, MS/MSDs, equipment blanks, and trip blanks. 

The data were reviewed by EPA to assess the accuracy, precision, and completeness using 
the criteria established in the National Functional Guidelines for Data Review. Standard 
data qualifiers were added by EPA when the QA/QC data indicated a bias. AU of the data 
validation reports were within the applicable National Fimctional Guidelines for Data 
Review. Data qualifiers were added by the EPA when fhe QA/QC data indicated a bias. 

Standard data qualifiers were used as a means of classifying the data as to their 
conformance to QA/QC requirements. The data qualifiers are defined as follows: 

[U] The material was analyzed for, but was not detected above the level of the associated 
value. The associated value is either the sample quantitation Umit or the sample 
detection Umit. 

[J] The associated value is an estimated quantity. Used when the data indicated the 
presence of a component was below the stated reporting limit, or when the direction 
of analytical bias was unknown. 

[UJ] The component was analyzed for, but not detected at a level equal to or greater than 
the reporting limit. This flag was used when QA/QC data indicated a low bias in 
fhe analytical data. 

[R] Rejected. The data is of insufficient quality to be deemed acceptable as reported or 
otherwise qualified. 

AU of the validation reports reviewed were fovmd to faU within appUcable National 
Fimctional Guidelines for Data Review. Completeness of analytical data was assessed for 
compUance with the amount of data required for decision making. The completeness goal 
for the project data is 95 percent. QuaUfied data, if not rejected, can stiU be used to make 
project decisions and is considered to be compUant data. The percent completeness for the 
soil data was 98 percent, and 96 percent for the groundwater data. Thus, fhe data 
completeness goal stated in the Quality Assurance Project Plan, in Appendix H, was met for 
each sampling event. 

For organic compounds in soU, the electronic data from the laboratory was submitted in 
units of Mg/kg and was entered into the Environmental (3uaUty Information System 
(EQuIS) database. Inorganic soU results were submitted in mg/kg . In order to maintain 
consistency with the data submission from the laboratory and the database, organic soU 
results are presented in units of /xg/kg, and inorganics in mg/kg , in the data tables in this 
section. However, concentration units used for the figures are in mg /kg for organic and 
inorganic compounds. In order to convert from ^g /kg to mg/kg, / ig/kg is multipUed by 
0.001. To convert from mg/kg to /ug/kg, m g / k g is multipUed by 1000. All groundwater 
results including MCLs and NJ GWQC are presented in /ig/L. 

5.2 Extent of Soil Contamination 
The screening levels used to evaluate the analytical results for soil and groundwater 
samples were conservatively selected from NJDEP and EPA criteria. 
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5. NATURE AND EXTENT OF CONTAMINATION 

5.2.1 Soil Screening Levels 

SoU concentrations were screened against the NJDEP Non-Residential Direct Contact Soil 
Cleanup Criteria (NRDCSCC), the NJDEP Impact to Groimdwater SoU Cleanup Criteria 
(IGWSCC), and the EPA SoU Screening Level (SSL) Migration to Groundwater at DUution 
Attenuation Factor 20 (DAF 20) for each compound. Since Martin Aaron is an industrial site 
and future use of the site is also likely to be industiial, the EPA determined that constituents 
should be screened against the NRDCSCC, IGWSCC, and the EPA SSL. In cases where a 
compound did not have a value specified from either of these soU criteria sources, the 
lowest of the foUowing three criteria were selected: NJDEP Residential Direct Contact Soil 
Cleanup Criteria (RDCSCC), EPA Uigestion, and EPA Inhalation. The NJDEP RI identified 
constituents exceeding the RDCSCC, the NRDCSCC, and the IGWSCC. 

5.2.2 Groundwater Screening Levels 
Groundwater concentrations were compared to the NJDEP GWQC and the EPA Maximum 
Contaminant Limit (MCL) for each compound. The NJDEP RI identified constituents 
exceeding the NJ GWQC. 

5.3 Distribution of Soil Contamination 

5.3.1 Surface Soils 
Surface soU sampUng locations are shown on Figure 3-1. SoU borings instaUed during this 
RI have an "SB" designation. SoU borings installed during the NJDEP RI have an "SO" 
designation. The distribution of surface sample locations are as foUows: 

24 samples on the Site, or within the Martin Aaron property; 

15 samples at SJPC located across from Martin Aaron at 1535 South Broadway; 

4 samples at the scrapyard located on Everett Stieet between Broadway and Sixth Stieet; 

2 samples on the right-of-way on Everett Stieet across from the scrap yard; 

7 samples on the right-of-way on Sixth Stieet adjacent to Martin Aaron; 

3 samples on the Comarco Products property; and 

5 samples on the Ponte property on Sixth Stieet adjacent to the residences on Jackson 
Stieet. 

As described in Section 3.1.2, surface soU samples were coUected from 0 to 2 feet below 
grade. The goal was to collect the upper 6 inches of the soil profile. However, at several 
sampling locations the upper 6 inches of material consisted mainly of asphalt and/or 
concrete. Therefore, at these locations, the sample was collected from the soil immediately 
beneath the concrete or asphalt material. Actual sample depths, analytical results, and dates 
of sampling, for the surface soil samples are provided in Tables 5-1 through 5-4. These 
tables provide those results that exceed the screening levels. The full set of surface soU data 
is provided in Appendix G.l through G.5. 

P:\160849\RI\REVISEDFINALRIREPORT\MAREVISEDFINALRITEXT_NOV_29.2004.DOC . - . , 5-3 

301946 

file://P:/160849/RI/REVISEDFINALRIREPORT/MAREVISEDFINALRITEXT_NOV_29.2004.DOC


5. NATURE AND EXTENT OF CONTAMINATION 

5.3.1.1 VOCs 

VOCs were detected at 55 of the 60-three surface soU sampUng locations identified above. 
VOCs were detected in all soU samples collected from the Martin Aaron property. There 
were orUy a few VOC detections in samples coUected from the northem portion of the SJPC 
property. 

As presented in Table 5-1, and shown on Figiu-e 5-1, compounds detected above screening 
criteria which are COCs in soU, include: benzene, chloroform, chlorobenzene, 1-1 
dichloroethane (DCA), cis-1,2 dichloroethylene (DCE), methylene chloride, 
tetiachloroethylene (PCE), tiichloroethylene(TCE), 1,2,3-tiiclUorobenzene, 1,1,1-
tiichloroethane (TCA), toluene, and vinyl chloride. Soil samples with VOCs exceeding the 
screening levels were aU found on the Martin Aaron property. The Ust of compounds which 
were present at detectable concentiations, in addition to the COCs, include: acetone, 
bromoform, bromomethane, carbon disulfide, chloroethane, cyclohexane, 1,2-
dichlorobenzene, trans-l,2-dichloroethene, 1,1-dichloroethylene, ethylbenzene, methyl 
cyclohexane, methyl ethyl ketone, methyl isobutyl ketone, 1,1-trichloroethane, 
isopropylbenzene, styrene, 2-hexanone, and isopropyl benzene. 

Figures 5-2 through 5-5 present isopleth maps for benzene, TCE, PCE, and cis-l,2-DCE. 
These compounds, which are also COCs, were frequentiy detected in surface soU at Martin 
Aaron. Figure 5-2 delineates detectable concentiations of benzene, which was detected at 
most sampling locations at Martin Aaron at concentiations exceeding EPA SSLs and the 
IGWSCC. There were no detectable concentrations of benzene on the other properties at the 
Site. Figure 5-3 delineates detectable concentiations of TCE, wfiich is present at 
concentiations exceeding the EPA SSLs and IGWSCC. Figure 5-4 delineates detectable 
concentiations of PCE, which is present at concentiations above the EPA SSLs, the 
NRDCSCC, and the IGWSCC. Figure 5-5 delineates detectable concentiations of cis-1,2-
DCE, which is present at concentiations exceeding the EPA SSL and the IGWSCC. There 
were no concentiations of cis-l,2-DCE detected above the NRDCSCC at any sample location 
throughout the site. There was only one sampUng location outside of Martin Aaron, in the 
scrapyard, with a detectable level of cis-l,2-DCE, which did not exceed any screening 
criteria. (Dn Martin Aaron, cis-l,2-DCE concentiations were present above the EPA SSL and 
tiie IGWSCC. 

VOCs including cis-l,2-DCE, PCE, and TCE were found at concentiations two or more 
orders of magnitude above the screening level in at least one sample. As shown on Figure 
5-5, cis-l,2-DCE concentiations ranged from non-detectable (ND) to 24 mg/kg . The highest 
concentiation of cis-l,2-DCE was detected at sample location SB-31 located near the former 
Martin Aaron Building, and former UST area (Figure 2-1). As shown on Figure 5-3, TCE 
concentiations ranged from ND to 60 mg/kg . The highest TCE concentiation was also 
detected at sample location SB-31. PCE was the compound detected most frequently among 
the VOCs in surface soU. PCE concentiations ranged from ND to 26 mg/kg . The highest 
concentiation of PCE was also detected at sample location SB-31. As shown on Figure 5-2, 
benzene concentiations ranged from ND to 4.5 mg/kg. The highest concentiation was 
detected at sample location SO-201 located near former Sewer Basin 4 (Figure 2-1). 

In general, the highest VOC concentiations were detected at sample locations SB-31 and SB-
60. These sample locations are near the former Martin Aaron BuUding and former UST 
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5. NATURE AND EXTENT OF CONTAMINATION 

areas shown in Figure 2-1. This area w^as used for drum cleaning operations and was 
identified as a source area of VOC contamination during the NJDEP RI. Numerous VOCs 
including: benzene, PCE, TCE, cis-l,2-DCE, 1,2,4-trichlorobenzene, and chloroform, were 
also elevated at sampling location SO-201 located in the southeastem portion of the Site. 
Based on the NJDEP RI Report, this was also a source of contamination from former drum 
recycling operations. 

As shown in Table 5.3-1 below, the VOCs detected in surface soUs during this RI are 
consistent with the NJDEP RI. PCE and TCE were detected in greater than half of the 
samples collected during both RIs. Other constituents detected above screening levels 
during both investigations include cis-l,2-DCE, chlorobenzene, 1,1-DCE, chloroform, and 
toluene. 

COCs identified in surface soil which were not found during the NJDEP RI include 1,1,1-
TCA, vinyl chloride, methylene chloride, and 1,2,4-trichlorobenzene. COCs no longer 
detected above screening levels in surface soU include 1,2-DCE, 1,2-dichloropropane, 
acetone, styrene, and xylene. 

The criteria used to screen for VOCs during this RI are equal to or more stringent than the 
NJDEP IGWSCC for aU compounds. The IGWSCC is the most stiingent of tiie NJDEP soU 
cleanup criteria for VOCs. Table 5.3-1 below shows aU of the VOCs detected above 
screening levels, and those detected above screening levels in greater than half of the 
samples analyzed during both RIs. 

TABLE 5.3-1 
Surface Soil - Constituents of Concern 
Volatile Organic Compounds 

VOCs 

Tetrachloroethylene 

Trichloroethylene 

Cis-1,2-dichloroethylene 

1,1,1 -trichloroethane 

Vinyl chloride 

Chlorobenzene 

1,1-dichloroethane 

Methylene chloride 

Chloroform 

1,2,4-trichlorobenzene 

Benzene 

Toluene 

Current Rl 

Detected Above 
Screening 

Levels 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Frequently 
Detected Above 

Screening 
Levels 

X 

X 

X 

X 

X 

NJDEP Rl 

Detected Above 
Screening 

Levels 

X 

X 

X 

X 

X 

X 

X 

Frequently 
Detected Above 

Screening 
Levels 

X 

X 

X 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-1 
Surface Soil - Constituents of Concern 
Volatile Organic Compounds 

Current Rl NJDEP Rl 

VOCs Detected Above 
Screening 

Levels 

Frequently 
Detected Above 

Screfening 
Levels 

Detected Above 
Screening 

Levels 

Frequently 
Detected Above 

Screening 
Levels 

1,2-dichloroethene 

1,2-dichloropropane 

Acetone 

Styrene 

Xylene 

X 

X 

X 

X 

X 

X 

X 

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed. 

5.3.1.2 SVOCs 

SVOCs were detected at 58 of the 60 surface soU sampUng locations. UnUke the VOCs, the 
SVOC analytical results above screening levels were not limited to Martin Aaron, but were 
distiibuted to the south of the property, and at SJPC. SVOCs did not exceed screening levels 
in surface soU samples coUected to the north of Martin Aaron at the scrapyard, Everett 
Stieet, or Sixth Stieet sampling locations. SVOCs were generaUy distributed across the 
Martin Aaron property, with most concentiations above screening levels focused in areas of 
former drum recycling operations. SVOCs identified above screening levels at SJPC were 
primarUy situated on the westem portion of the property. 

As presented in Table 5-2, and shown on Figure 5-6, the soU samples with SVOCs exceeding 
the screening levels were found at the Martin Aaron property, SJPC, Comarco Products, and 
the Ponte property. The SVOCs detected above screening levels include: 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, beTizo(k)fluoranthene, 
carbazole, dibenzo(a,h)anthracene, fluoranthene, indeno(l,2,3-cd)pyrene, n-
nitiosodiphenylamine, pentachlorophenoL and pyrene. As shown in Table G.2 of Appendix 
G, SVOCs were also detected below screening levels. SVOCs detected at levels almost two 
orders of magnitude above the screening level included: benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, and carbazole. The isopleth maps for these SVOCs 
are shown on Figures 5-7 through Figure 5-10. Figure 5-7 delineates benzo(a)anthracene 
concentiations above 1 mg/kg . Detectable concentiations of benzo(a)anthracene which do 
not exceed screening levels are also shown on Figure 5-1. Benzo(a)anthracene concentiations 
exceed the EPA SSL and tiie NRDCSCC at Martin Aaron, SJPC, Ponte, and Comarco 
Properties. Figure 5-8 delineates benzo(a)pyrene concentiations above the NRDCSCC of 
0.66 mg/kg. There were detectable concentiations of benzo(a)pyrene at most sampling 
locations at Martin Aaron, Ponte, SJPC, Comarco, and the scrapyard. Figure 5-9 delineates 
benzo(b)fluoranthene concentiations above 1 mg/kg . There were detectable levels of 
benzo(b)fluoranthene at most sampling locations at Martin Aaron, Ponte, and SJPC. 
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5. NATURE AND EXTENT OF CONTAMINATION 

Benzo(b)fluoranthene levels were elevated above the EPA SSL in suspected source areas at 
Martin Aaron and SJPC properties. Figure 5-10 delineates carbazole concentiations above 
the EPA SSL of 0.6 mg/kg. There were detectable concentiations of carbazole at Martin 
Aaron, Ponte, and SJPC. There are no NRDCSCC or IGWSCC criteria for carbazole. 

As shov^m on Figure 5-7 and in Table G.2 of Appendix G, benzo(a)anthracene concentrations 
ranged from ND to 120 mg/kg. The highest concentiation was detected at sample location 
SB-02. As shown on Figure 5-8 and Table G.2 of Appendix G, benzo(a)pyrene 
concentiations ranged from ND to 110 mg/kg. The highest concentiation was also detected 
at sample location SB-02. As shown on Figure 5-9, benzo(b)fluoranfhene concentiations 
ranged from ND to 110 mg/kg. The highest concentiation was also detected at sample 
location SB-02. As shown on Figure 5-10 and Table G.2 of Appendix G, carbazole 
concentiations ranged from ND to 14 mg/kg. The highest concentiation was detected at 
sample location SO-301 at SJPC. Other SVOCs detected above screening levels are presented 
in Table 5-2 and Table G.2 of Appendix G. Dibenz(a,h)anthracene concentiations ranged 
from ND to 19 mg/kg. The highest concentiation was also detected at sample location SB-
02. Fluoroanthene concentiations ranged from ND to 290 mg/kg . The highest 
concentiation was also detected at sample location SB-02. Indeno(l,2,3-cd)pyrene 
concentiations ranged from ND to 59 mg/kg. The highest concentiation was also detected 
at sample location SB-02. The only detection of n-nitiosodiphenylamine was at sampUng 
location SO-201, at a concentiation of 1.3 mg/kg. The orUy detection of pentachlorophenol, 
was at sampling location SB-31, at a concentiation of 1.1 mg/kg . Pyrene concentiations 
ranged from ND to 230 mg/kg with the highest concentration detected at sample location 
SB-02. 

In general, the greatest number of SVOCs, at the highest concentiations, were PAHs 
detected at sample locations SB-02, SB-56, and SB-112 on the westem portion of the Martin 
Aaron property, SB-06 on the northem portion of Martin Aaron, SB-118 and SB-124 on the 
westem side of the Rhodes Drum Building, SO-404 on the Ponte property, and SB-85 at 
Comarco Products. 

Sample location SB-02 is located in the area of the former Martin Aaron BuUding where 
former drum recycling operations occurred, and tienches, aboveground storage tanks, and 
sewer basins were located. Sample location SO-301 is located on the westem edge of SJPC. 
These SVOCs were primarily detected in the former areas of drum operations in the westem 
and southeastern portions of the property. Figure 2-1 shows the former Martin Aaron 
BuUding, and surrounding tienches and sewer basins in the westem portion of the property. 
The former (aboveground or underground) storage tanks and Sewer Basin 4 were located in 
the southeastem portion of the property. 

As shown on Table 5.3-2 below, SVOCs detected most frequently at concentiations above 
screening levels during both RIs include benzo(a)anthracene and benzo(b)fluoranthene. 
Other SVOCs detected, though not as frequently, during both investigations include: 
dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene. 

SVOCs currently identified in surface soU which were not detected above screening levels 
during the NJDEP RI include: fluoranthene, n-nitiosodiphenylamine, and pyrene. 
Pentachlorophenol was detected above the screening level during this RI, but was not 
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5. NATURE AND EXTENT OF CONTAMINATION 

analyzed during the NJDEP RI. The areas of the highest SVOC concentiations are simUar 
for both RIs. 

The criteria used to screen for SVOCs during this RI are not as stringent for the COCs as the 
NJDEP RDCSCC used during the NJDEP RI. However, the direct contact exposures to 
surface soU have been evaluated as part of the human health risk assessment. 

TABLE 5.3-2 
Surface Soil - Constituents of Concern 
Semi-Volatile Organic Compounds 

Current Rl NJDEP Rl 
SVOCs 

Detected Frequently 
Detected Detected 

Frequently 
Detected 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Dibenzo(a,h)anthracene 

Fluoranthene 

lndeno(a,2,3-cd)pyrene 

N-nitrosodiphenylamine 

Pentachlorophenol 

Pyrene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NC 

X 

X 

X 

X 

X 

NC 

NA NA 

Notes: 

Frequently detected compounds were identified in greater than half of the total samples analyzed. 

NC - No Criteria 

NA - Not Analyzed 

5.3.1.3 Metals 

Metals were detected in each of the 60 surface soU samples. 

As presented in Table 5-3 and showm on Figures 5-11, metals concentiations greater than 
screening levels were distiibuted throughout all of the properties sampled including Martin 
Aaron, Comarco Products, the Ponte property (behind residences), the scrapyard, and the 
right-of-ways on Everett Stieet and Sixth Stieet. As presented in Table 5-3, and shown on 
Figure 5-12, the metals concentiations greater than screening levels were identified at SJPC. 
Metals were distiibuted across the SJPC property with sUghtly more elevated levels found 
in samples collected on the northwestem and southwestem portions of the SJPC property. 
More metals constituents were found on the Martin Aaron property, and fhe surrounding 
properties than at SJPC. 
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5. NATURE AND EXTENT OF CONTAMINATION 

As shown on Table G.3 of Appendix G, individual metals encountered above screening 
levels include: antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury, 
nickel, selenium, sUver, thalUum, and zinc. Aluminum, antimony, beryUium, iron, 
magnesium, manganese, and vanadium were also present above detection Umits. The most 
prevalent metals detected include: arsenic, barium, and lead. Figures 5-13 through 5-15 
provide the isopleth maps delineating the distribution of these compoimds. Figure 5-13 
delineates arsenic to concentiations above the NRDCSSC of 20 mg/kg . There were 
detectable levels of arsenic at aU sampling locations on Martin Aaron, SJPC, Comarco, 
Ponte, and the scrapyard. The highest levels of arsenic were also found in the suspected 
source areas at the Martin Aaron property. Figure 5-14 delineates barium concentiations to 
levels above the EPA SSL of 1600 mg/kg. Concentiations exceeding 5,000 m g / k g are found 
at Martin Aaron, SJPC, Comarco, Ponte, and the scrapyard. The highest concentiations are 
found along Sixth Stieet. Figure 5-15 delineates lead concentiations above the EPA SSL and 
the NRDCSCC. The highest concentiations of lead are found in proximity to a known source 
area in fhe cential portion, and along the eastem side of the Martin Aaron property (at SB­
Sl). Elevated lead levels above 600 mg/kg were found at four locations at the SJPC 
property. Several sample locations at the scrapyard, Everett Stieet, along Sixth Stieet, and 
on the Ponte property also exhibited elevated lead concentiations. The location of the 
elevated lead concentiations suggests a potential influence from an off-site source to the east 
of the Martin Aaron property. A metals recycling plant is located on Sixth Stieet east of the 
Martin Aaron property. Lead and other metals are also knov^m to be naturally occurring in 
the vicinity of the Site. 

The ranges in concentiations for metals, and the corresponding sampling location are 
provided below in Table 5.3-3. 

TABLE 5.3-3 
Surface Soil - Metals 
Ranges of Concentrations 

Metals Constituent 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Low Concentration 
(mg/kgySampling 

Location 

0.81/SB-66(SJPC) 

2.1/SO-210(Scrapyard) 

18.5/SB-42(M.A.) 

0.27/30-207(6* St.) 

8.5/SB-71 (SJPC) 

4/SB-42 (M.A) 

8.3/SB-42 (M.A.) 

0.07/SB-71 (SJPC) 

1.5/SB-42 (M.A.) 

0.99/SO-207 (M.A.) 

0.23/SO-403 (Ponte) 

9.9/SB-42 (M.A.) 

Maximum Concentration 
(mg/kg)/Sampllng Location 

37.2/SB-208(Everett St.) 

766/SB-60(M.A.) 

30,800/SB-81(M.A.) 

110/SB-31(M.A.) 

1080/SB-124(M.A.) 

1400/SB-130M.A.) 

112,000/SO-209 (Everett St.) 

7.7/SO-208 (Everett St.) 

576/SB-31 (M.A.) 

5.9/SO-208 (Everett St.) 

45.7/SB-31 (M.A.) 

23,900/50-208 (Everett St.) 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-3 
Surface Soil - Metals 
Ranges of Concentrations 

Metals Constituent Low Concentration 
(mg/kgySampling 

Location 

Maximum Concentration 
(mg/kgySampling Location 

Note: M.A. - Martin Aaron Property 

There were two detections of thalUum at concentiations of 3.9 m g / k g and 6.4 mg/kg . These 
concentiations were both detected in samples coUected from the right-of-way on Everett 
Stieet. 

During the NJDEP RI, antimony, arsenic, barium, beryllium, cadmium, chromium, copper, 
lead, and zinc were found at levels above the NJDEP RDCSCC and NREKZSCC. As shown 
in Table 5.3-4 below, arsenic and barium were detected in greater than half of the surface 
samples coUected during both investigations. As stated above, arsenic concentiations 
ranged from 2.1 m g / k g to 766 m g / k g during this RI. The range of arsenic concentiations 
was 3.1 mg /kg to 1640 mg/kg during the NJDEP RI. Barium concentiations ranged from 
18.5 m g / k g to 30,800 mg/kg during this RI. The range of barium concentiations was 0.66 
m g / k g to 25,300 m g / k g during the NJDEP RI. Lead was also detected at levels greater than 
screening levels in over haU of the samples. 

With the exception of a few metals (arsenic, barium, berylUum, cadmium) the criteria used 
to screen COCs during this RI were equal to, or more stiingent than the NJDEP criteria used 
to screen data during the NJDEP RI. Direct contact exposures wiU be evaluated as part of 
the human health risk assessment. Table 5.3-4 below shows aU of the metals detected above 
screening levels, and those detected above screening levels in greater than haU of the 
samples analyzed during both RIs. 

TABLE 5.3-4 
Surface Soil -
Metals 

Me 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

- Constituents of Concern 

tals 

Current Rl 

"SS' 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Detectec 

X 

X 

X 

X 

X 

X 

X 

X 

NJDEP Rl 

, Frequently 
' Detected 

X 

X 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-4 
Surface Soil - Constituents of Concern 
Metals 

Current Rl NJDEP Rl 

Metals 
' S T e 7 detected ^ ^ ^ - ^ 

Nickel X 

Selenium X 

Silver X 

Thallium X 

Zinc X X 

Note: Frequently detected compounds were identified in greater than half ofthe total samples analyzed. 

5.3.1.4 Pestlcldes/PCBs 

Pesticides were detected in 51 of the 60 surface soU samples. As showfi in Table G.4 of 
Appendix G, at least one pesticide compound, primarily dieldrin or 4,4-DDE, was detected 
in most surface soU samples coUected from the Martin Aaron property. 

As presented in Table 5-4 and as shown on Figure 5-16, constituents with concentiations 
above screening levels include aldrin, alpha-BHC, beta-BHC, gamma-BHC, and dieldrin. 
Constituents above screening levels were found on the Martin Aaron property, one sample 
location on the right-of-way on Everett Stieet (SO-208), two locations on the right-of-way on 
Sixth Stieet (SB-106, SB-108), and one location at Comarco Products (SO-204). No pesticide 
compounds exceeded the screening levels in surface soU samples collected from SJPC. 
Figures 5-17 through 5-19 present isopleth maps for aldrin, dieldrin, and 4,4-DDE. As shown 
on Figure 5-17, aldrin was found above the EPA SSL and NRDCSCC at one location at 
Martin Aaron. Figure 5-18 delineates dieldrin concentiations above the EPA SSL of 0.004 
mg/kg . There were also levels of dieldrin above the NRDCSCC at two locations on Martin 
Aaron. Figure 5-19 delineates detectable concentiations of 4,4-DDE. There were no 
concentiations above the N R D C S C C of 50 m g / k g and there is no EPA SSL or IGWSCC for 
4,4-DDE. However, 4,4-DDE was found above 0.1 m g / k g at most sampling locations at 
Martin Aaron. It was also present at Comarco, the scrapyard, and SJPC. 

As shown in Table 5-4, aldrin concentrations ranged from 2.6 M^g/kg to 1300 ug/kg. The 
highest concentiation was detected at SB-60, which is located in an area of former drum 
recycling activities at Martin Aaron. There were two concentiations of beta-BHC above 
screening levels, 3.8 M^g/kg and 37 fig/kg. The highest concentiation of beta-BHC was 37 
|j,g/kg, and was also found in the sample collected from SB-60. Dieldrin concentiations 
ranged from 3.5 [ig/kg to 1300 |xg/kg. The highest concentiation was detected at SB-124, 
which is located in an area of former drum recycling activities at Martin Aaron. 
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5. NATURE AND EXTENT OF CONTAMINATION 

The NJDEP RI identified three pesticide compounds exceeding either the RDCSCC, or the 
NRDCSCC. These compounds included: aldrin, dieldrin, and 4,4,4-DDE. No pesticides 
exceeded the IGWSCC. 

With the exception of aldrin, the criteria used to screen pesticides during this RI were equal 
to, or more stiingent than the NJDEP criteria used to screen data during the NJDEP RI. 
Direct contact exposures wUl be evaluated as part of the human health risk assessment. 
Table 5.3-5 shows all of the pesticides detected above screening levels, and those detected 
above screening levels in greater than haU of the samples analyzed during both RIs. 

As shown in Table 5-8, PCBs (Aroclor 1254 and Aroclor 1260), were detected at or above the 
NRDCSCC at five surface soU sampUng locations including SB-08, SB-118, SB-60, SO-201, 
and SO-204. These soU sampUng locations are all on the Martin Aaron property with the 
exception of SO-204 which is located on the Comarco property. There were no PCBs present 
in surface soU above the IGWSCC or EPA SSLs at the Site. 

TABLE 5.3-5 
Surface Soil - Constituents of Concern 
Pesticides and RGBs 

Pesticides and PCBs 

Aldrin 

Beta-BHC 

Dieldrin 

4,4,4-DDE 

PCB-Aroclor 1254/1260 

Notes: 

Frequently detected compounds 

Current Rl 

Detected 

X 

X 

X 

X 

were identified 

Frequently 
Detected 

X 

NJDEP Rl 

%^:s 
X 

NC NC 

X 

X 

X 

in greater than half of the total samples analyzed. 

NC - No Criteria 

5.3.2 Subsurface Soils 

Soil boring locations are shown on Figure 3-1. The distiibution of soil samples is as follows: 

29 samples on the Martin Aaron property; 

18 samples at SJPC located across from Martin Aaron at 1535 South Broadway; 

4 samples at the scrapyard located on Everett Stieet between Broadway and Sixth Stieet; 

4 samples on Everett Street; 

7 samples on Sixth Stieet adjacent to Martin Aaron; 

3 samples on the Comarco Products property; 

2 samples on Sixth Street away from Martin Aaron (northeast and southeast); and 
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5. NATURE AND EXTENT OF CONTAMINATION 

• 5 samples on the Ponte property on Sixth Stieet adjacent to the residences on Jackson 
Stieet. 

As described in Section 3.1.3, subsurface soU samples were coUected from depths ranging 
from two to twenty-one feet bgs. 

5.3.2.1 VOCs 

VOCs were detected in 56 of the 72 subsurface soU samples coUected from the Site. As 
shown in Table 5-5 and on Figure 5-20, the soU screening levels for V(XIs were exceeded at 
sixteen subsurface soU sampling locations. All of the sampling locations w^ith subsurface 
soU results above screening levels were within the Martin Aaron property boundary except 
one elevated level of benzene at MW-18S, which is located on the right-of-way on Everett 
Stieet to the north of Martin Aaron. The VOCs above screening levels include benzene, 
bromomethane, chloroform, 1,1-DCE, cis-l,2-DCE, ethyl-benzene, methylene chloride, 
toluene, 1,2,4-trichlorobenzene, 1,1,1-TCA, TCE, PCE, vinyl chloride, and xylene. 

Figures 5-21 through 5-23 provide isopleth maps of total VOCs at depths ranging from 4-5.5' 
bgs, 6-7' bgs and at 7-21' bgs. As shown on Figure 5-21, total VOCs concentiations above 500 
m g / k g are found at most sampling locations at the 4-5.5' sample interval. There are three 
locations where total VOCs are elevated above 100,000 mg/kg. One location is adjacent to 
the Rhodes Drum building in a former source area and the other location is in the (southem) 
portion of the Martin Aaron property. Figure 5-22 delineates total VOC at a depth of 6-7' bgs 
exceeding 500 mg/kg , 1,500 mg/kg , 2,000 mg/kg, and 100,000 mg/kg. The highest total . 
VOC concentiation of 141,970 m g / k g is located on Martin Aaron, near a former source area 
at sample location SB-60. Figure 5-23 delineates total VOCs at a depth of 7' to 21' bgs. The 
entire Martin Aaron property, most of the SJPC, and the scrapyard exceed 500 mg/kg total 
VOCs in samples from 7 to 21 feet below grade. The highest total VOC concentiation is 
found on Martin Aaron at 6,372 m g / k g near a former source area. 

Figures 5-24,5-25, and 5-26 show the cross sections presenting lateral profUes of the VOC 
results exceeding screening levels in the subsurface soil samples. Chlorinated VOCs 
including: PCE, TCE, cis-l,2-DCE, 1,1,1-TCA, vinyl chloride, 1,1-DCE, methylene chloride, 
chloroform, and 1,2,4-tiiclUorobenzene were aU detected above screening levels. Petioleum 
aromatic hydrocarbons including benzene, toluene, ethylbenzene and bromomethane were 
also present above their respective screening levels. 

The ranges of concentiations for VOCs, and the corresponding sampUng location, are 
provided below in Table 5.3-6. 

TABLE 5.3-6 
Subsurface Soil Volatile Organic Compounds 
Ranges of Concentrations 

VOC Constituent Low Concentration 
(mg/kg)/Sampllng 

Location 

Maximum Concentration 
(mg/kg)/Sampling Location 

Tetrachloroethylene 

Trichloroethylene 

Cis-1,2-Dichloroethene 

2/SO-209 (Everett St.) 

1/MW-13S(M.A.) 

2/SB-131,SB-42(M.A.) 

110,000/SB-47(M.A.) 

630,000/SB-11 (M.A.) 

13,000/SB-11 (M.A.) 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-6 
Subsurface Soil Volatile Organic Compounds 
Ranges of Concentrations 

VOC Const i tuent 

1 

1,1,1-Trichloroethane 

Vinyl Chloride 

Methylene Chloride 

Chloroform 

Trans-1,2-
Dichloroethene 

Benzene 

Toluene 

Low Concentrat ion 
(mg/kg)/Sampl ing 

Locat ion 

SO-213 (Scrapyard) 

2/SB-08 (M.A.) 

12/SB-122(M.A.) 

43/SB-124(M.A.) 

5/MW-16S(M.A.) 

1/MW-16S(M.A.) 

1/MW-15S(M.A.) 

1/SO-202 (Ponte) 

Max imum Concentrat ion 
(mg/kg)/Sampl ing Locat ion 

3300/SO-201 (M.A.) 

480/SB-11 (M.A.) 

140/MW-12S (M.A.) 

16,000/80-201 (M.A.) 

1600/SB-11 (M.A.) 

31,000/SO-201(M.A.) 

49,000/SO-201(M.A.) 

M.A. - Martin Aaron Property 

As shown on Figure 5-20, PCE, TCE, and benzene were the compounds detected most 
frequently among the VOCs in subsurface soil. The elevated VOCs are located in areas of 
drum operations including the westem and southeastem portions of the property. As 
shown on Table 5-5 and Figure 5-20, three constituents, 1,1-DCE, 1,2,4-trichlorobenzene, and 
bromomethane were each found above screening levels at one location. 1,1-DCE was found 
at SB-11 (4'-5.5' bgs) at a concentiation of 0.13 mg/kg. 1,2,4-tiichlorobenzene was found at 
SO-201 (4'-5.5' bgs) at a concentration of 14 mg/kg. Bromomethane was present at SB-06 (4'-
5.5' bgs) at a concentiation of 0.52 mg/kg . The highest VOC concentiations in subsurface 
soU were detected at SB-11 and SO-201 in former operational areas of the property. 

During the NJDEP RI, fUteen VOCs were detected at concentiations exceeding the NJDEP 
IGWSCC in subsurface soU samples including: 1,2-DCE, PCE, TCE, 1,1-DCA, 1,2-DCE, 2-
butanone, ethylbenzene, vinyl chloride, benzene, chlorobenzene, chloroform, cis-l,2-DCE, 
methylene chloride, toluene, and xylene. A comparison of the NJDEP RI to this RI for VOCs 
in subsurface soU is presented in Table 5.3-7 below. 

TABLE 5.3-7 

Subsurface Soil - Constituents of Concern 
Volatile Organic Compounds 

VOCs 

Current Rl 

Detected 
Frequently 
Detected 

NJDEP Rl 

Detected Frequently 
Detected 

Tetrachloroethylene 

Trichloroethylene 

Cis-1,2-dichloroethylene 

X 

X 

X 

X 

X 

NA 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-7 
Subsurface Soil - Constituents of Concern 
Volatile Organic Compounds 

VOCs 

1,1,1-trichloroethane 

Vinyl chloride 

Chlorobenzene 

1,1-dichloroethane 

Methylene chloride 

Chloroform 

1,2,4-trichlorobenzene 

Benzene 

Toluene 

Trans-1,2-dichloroethene 

Bromomethane 

Ethylbenzene 

Xylene 

2-butanone 

Current Rl 

Detected Frequently Detected Detected 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NJDEP Rl 

ScTeS^ 

X 

X 

X 

X 

NA 

X 

X 

X 

NA 

X 

X 

X 

Notes: 

Frequently detected compounds were identified in greater than half of the total samples analyzed. 

NA - Not Analyzed 

5.3.2.2 SVOCs 

SVOCs were detected in 63 of the 72 subsurface soil sampling locations. As shown in Table 
5-6 and Figure 5-27, the soU screening levels for SVOCs were exceeded at eighteen 
subsurface soU sampling locations. UnUke the VOC group, the SVOC analytical results 
greater than screening levels were not Umited to the Martin Aaron property and to Everett 
Street to the north, but were distributed to the east on the right-of-way on Sixth Stieet, and 
at SJPC. SVOCs detected above screening levels are benzo(b)fluoranthene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, 
fluoranthene, indeno(l,23-c,d)pyrene, n-nitiosodiphenylamine, isophorone, naphthalene, di-n-
butyl phthalate, 3,3-dichlorobenzidine, chrysene, and pyrene. 

Figures 5-28, 5-29, and 5-30 provide isopleth maps of total SVOCs at depths ranging from 4' 
- 5.5' bgs, 6'-7' bgs, and 7' - 21' bgs respectively. SVOCs at elevated concentiations are 
prevalent at the 4' - 5.5' interval across the entire Site. As shown on Figure 5-27, the highest 
total SVOC concentiation represented by the 5,000,000 m g / k g isopleth is located in the 
northem portion of the SJPC property at sample location SB-75. There was a service station 
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5. NATURE AND EXTENT OF CONTAMINATION 

located' adjacent to SJPC which is a suspected source of SVOC contamination. Elevated 
concentiations of total SVOCs above 300,000 m g / k g were also present on Martin Aaron and 
the (northwestem) portion of SJPC. Figures 5-31 and 5-32 show the cross sections presenting 
profUes of the subsurface soil sampling results for SVOCs exceeding screening levels. A 
summary of the range of SVOCs, and the sampUng locations is provided below in Table 5.3-
8 for samples coUected from depths ranging from 2'-7' bgs. 

TABLE 5.3-8 
Subsurface Soil Semi-Volatile Organic Compounds 
Range of Concentrations 

SVOC Constituent Low Concentration 
(pg/kg)/Sampling 

Location 

Maximum Concentration 
(|jg/kgySampling Location 

Benzo(b)fluoranthene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(k)fluoranthene 

Carbazole 

Dibenzo(a,h)anth racene 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

N-nitrosodiphenylamine 

Isophrone 

Napthalene 

Di-n-butyl phthalate 

Chrysene 

Pyrene 

21/SB-14(M.A.) 

22/MW-13S(M.A.) 

20/SB-131 (M.A.) 

19/SB-47(M.A.) 

13/SB-112(M.A.) 

13/SO-203 (6*̂  St) 

43/SB-131 (M.A.) 

10/MW-13S(M.A.) 

18/SB-131 (M.A.) 

16/SO-203(6'^St) 

16/SB-42(M.A.) 

28/SB-130 (M.A.) 

27/SB-14(M.A.) 

34/SB-131 (M.A.) 

150,000/SB-75 (SJPC) 

150,000/88-75 (SJPC) 

150,000/8B-75(SJPC) 

140,000/SB-75(SJPC) 

68,000/SB-75 (SJPC) 

22,000/8B-75 (SJPC) 

420,000/SB-75 

68,000/8B-75 (SJPC) 

1700/SB-130(SJPC) 

940/SB-09 (SJPC) 

120,000/SB-60(M.A.) 

130,000/SB-120(M.A.) 

180,000/SB-75(SJPC) 

350,000/SB-75 (SJPC) 

M.A. - Martin Aaron Property 

The subsurface soil sample with the most SVCXZ exceedances of the screening levels was SB-
75 in the northeast comer of the SJPC property. As described above, there is a suspected 
source of SVOC contamination to the north of SJPC. During the NJDEP RI, twelve SVOCs 
were measured at concentiations exceeding one or more of the tfiree NJDEP soU cleanup 
criteria (NRDCSCC, RDCSCC, IGWSCC). Benzo(b)fluoranthene, fluorantiiene, 
naphthalene, pyrene, and acenaphthene each exceeded the IGWSCC. Benzo(a)anthracene, 
benzo(a)pyrene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, 
dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene exceeded the NRDCSCC and/or 
RDCSCC. SVOC concentiations in the subsurface were not detected as frequently as in the 
surface soU samples during either investigation suggesting they are less Ukely to migrate 
into the vadose zone. A comparison of the NJDEP RI to the RI for SVOCs in subsurface soU 
is presented in Table 5.3-9 below. 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-9 
Subsurface Soil - Constituents of Concern 
Semi-Volatile Organic Compounds 

Current Rl NJDEP Rl 

SVOCs 
Detected 

Frequently 
Detected Detected Frequently 

Detected 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(k)fluoranthene 

Carbazole 

Dibenzo(a,h)anthracene 

Fluoranthene 

lndeno(a,2,3-cd)pyrene 

N-nitrosodiphenylamine 

Isophrone 

Napthalene 

Di-n-butyl phthalate 

3,3-Dichlorobenzidine 

Chrysene 

Pyrene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NC 

X 

X 

X 

NC 

NA 

X 

Notes: 

Frequently detected compounds were identified in greater than half of the total samples analyzed. 

NC - No Criteria 

NA - Not Analyzed 

5.3.2.3 Metals 

Similar to the surface soU results, metals were detected in each of the 72 subsurface soU 
samples. As shown on Table 5-7 and Figure 5-33, soU samples with analytical results greater 
than screening levels were found at fifty-four sampUng locations on the Martin Aaron 
property, SJPC, the scrapyard, and the right-of-ways on Everett Street and Sixth Stieet. 
These metals include antimony, arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, and thallium. Arsenic and barium were detected most frequently with 
exceedances of either metal in nearly every sample. Arsenic and barium are common 
naturally occurring metals associated with background conditions. Metals are also 
suspected to be associated with the presence of fiU material at Martin Aaron and SJPC There 
were no detections of metals above screening levels in samples coUected at Comarco 
Products. 

As shown on Figure 5-34, metals above screening levels were located across fhe SJPC 
property. These metals include antimony, arsenic, barium, cadmium, chromium, lead, and 
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5. NATURE AND EXTENT OF CONTAMINATION 

thaUium. Mercury and selenium, which were detected at the Martin Aaron property above 
screening levels, were not present at SJPC above screening levels. 

Figure 5-35 delineates lead concentiations above the EPA SSL of 400 m g / k g at a soil depth 
of 4-5.5' bgs. There are several areas of lead contamination on the Martin Aaron property, 
Everett Stieet, Sixth Stieet, and SJPC. The highest lead concentiations are found along Sixth 
Stieet adjacent to the metals recycling facUity. There are also elevated lead levels near 
former source areas of containination on the Martin Aaron property at sample locations SB-
02, SB-112, and SB-201. The highest lead concentiation on the Martin Aaron property is 
located in the north cential portion of the property near the scrapyard. Elevated lead was 
also found in the cential portion of the SJPC property. Figure 5-36 delineates lead 
concentiations above the EPA SSL in soU at depths from 6'-7' bgs. At this depth, elevated 
lead was stiU found near a former source area at the Martin Aaron property at sample 
location SB-60. A lead concentiation above the NRDCSCC of 600 m g / k g was found south of 
the main buUding at SJPC. Figure 5-37 shows that elevated lead is stUl present at depths 7'-
21' bgs. The highest concentiation at this depth is at the MW-19S sample location on Sixth 
Stieet adjacent to the metals recycling plant. 

Figures 5-38 and 5-39 show the cross,sections presenting profUes of the metals results 
exceeding screening levels in the subsurface soU samples across the Site. A summary of the 
range of metals, and the sampling locations is provided below in Table 5.3-10. These 
samples were coUected from depths ranging from 4'-7'. 

TABLE 5.3-10 
Subsurface Soils Metals 
Range of Concentrations 

Metals Constituent 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Thallium 

Low Concentration 
(mg/kg)/Sampling 

Location 

0.9/SB-97 (6'*' St) 

0.74/SO-401 (Ponte) 

18.5/MW-14S(M.A.) 

0.16/SB-78 (SJPC) 

5.6/SO-211 (scrapyard) 

2/SO-401 (Ponte) 

2.5/SO-401 (Ponte) 

0.05/SO-202 (Ponte) 

1.2/SB-120(M.A.) 

1.2/MW-14S(M.A.) 

Maximum Concentration 
(mg/kg)/Sampling Location 

41/SB-06 (M.A.) 

23,000 (M.A.) 

39,700/SO-203 (6* St.) 

291/SB-75 (SJPC) 

21,3000/SB-06(M.A.) 

2590/SB-42 (M.A.) 

9950/SB-108(6"^St.) 

224/SB-06 (M.A.) 

5.2/SB-108(6*St.) 

1.9/SB-108(6*St.) 

M.A. - Martin Aaron Property 
During the NJDEP RI, twelve metals were detected at concentiations exceeding the 
RDCSCC including: arsenic, barium, cadmium, and lead. Metals detected less frequently 
include: antimony, berylUum, chromium, copper, mercury, nickel, thalUum, and zinc. A 
comparison of the NJDEP RI to this RI for metals in subsurface soU is provided in Table 5.3-
11 below. 
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5. NATURE AND EXTENT OF CONTAMINATION 

TABLE 5.3-11 
Subsurface Soil -
Metals 

Metals 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Constituents of Concern 

Current Rl 

Detected Frequently 
Detected Detected 

X 

X 

X 

X 

X 

NJDEP Rl 

'iXTeS^ 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed. 

5.3.2.4 Pesticides/PCBs 

Similar to the VOCs and as shown in Table 5-8 and Figure 5-40, pesticides were detected in 
48 of the 72 subsurface soil samples. SimUar to the results for the surface soU samples, the 
subsurface soU samples with pesticide analytical results greater than screening levels were 
identified on the Martin Aaron property, Everett Stieet, Sixth Stieet, and Comarco Products 
to the south. The five pesticides above screening levels include: dieldrin, alpha-BHC, beta-
BHC, gamma-BHC (lindane), and heptachlor epoxide. Figures 5-41 and 5-42 show isopleths 
of dieldrin concentiations at the Martin Aaron property, Comarco, Sixth Stieet, the 
scrapyard, and Everett Stieet. Dieldrin is present in subsurface soil on these properties at 
levels exceeding the EPA SSLs and the NRDCSCC. As shov«i on Figure 5-41, dieldrin is 
found at the highest concentiation on the Martin Aaron property and Sixth Stieet at sample 
depths from 4'-5.5' bgs. Figure 5-42 shows dieldrin concentiations at sample depths from 7'-
21' bgs. There was one area near the former source area at fhe Martin Aaron property, and 
another area in the northem portion of the Martin Aaron property and adjacent scrapyard 
with elevated dieldrin concentiations. Figures 5-43 and 5-44 show the cross sections 
presenting the lateral profiles of the pesticide results exceeding screening levels in 
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5. NATURE AND EXTENT OF CONTAMINATION 

subsurface soU. These figures show that pesticides, primarily dieldrin, occurs most 
frequently in subsurface soU across the Site. 

During the NJDEP RI, three pesticides were measured at concentrations exceeding the 
RDCSCC and the NRDCSCC including: aldrin, dieldrin, and heptachlor. No pesticide 
compounds were detected at concefitrations in excess of the NJDEP IGWSCC. There were 
also exceedances of the RDCSCC for total PCBs. A comparison of the NJDEP RI to this RI 
for pesticides in subsurface soU is provided in Table 5.3-12 below. 

As shown in Table 5-8, PCBs (Aroclor 1254 and Aroclor 1260), were detected at or above the 
NRDCSCC at six subsurface soU sampling locations including MW-14S, SB-08, SB-09, SB-
120, SO-201, and SO-204. These sampluig locations are all located on the Martin Aaron 
Property with the exception of SO-204 which is located on the Comarco Property. There 
were no PCBs present in surface soU above the IGWSCC or EPA SSLs at the Site. 

TABLE 5.3-12 
Subsurface Soil - Constituents of Concern 
Pesticides and PCBs . ^ 

Current Rl NJDEP Rl 

Pesticides and PCBs 
Detected ^ ' T T ! , ^ Detected ^ ' T T ! ^ 

Detected Detected 

Aldrin 

Alpha-BHC 

Beta-BHC 

Gamma-BHC 

Dieldrin 

Heptachlor Epoxide 

PCB-Aroclor 1254/1260 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed. 

5.4 Groundwater 
As described in Section 3.2, two rounds of groundwater sampling were conducted as part of 
this RI. A total of thirty-four groundwater samples were collected from the four aquifer 
zones at the Site including the - Surficial Upper PRM (Shallow), Intermediate Upper PRM 
(Middle), Basal Upper PRM (Regional) and Upper Middle PRM (Deep). Figure 3-2 shows 
the locations of the new and existing monitoring wells. 

5.4.1 Surficial Upper PRIVI (Shallow) Aquifer 
As shown on Figure 3-2,18 groundwater samples were collected from the Surficial Upper 
PRM Aquifer at the Site including: new and existing monitoring wells on the Martin Aaron 
property (MW-IS, MW-5S, MW12-S, MW-13S, MW-14S, MW-15S, MW-16S), tiie right-of-
ways on Everett Street and Sixtii Stieet (MW-9S, MW-IOS, MW-17S, MW-18S, MW-19S, 
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5. NATURE AND EXTENT OF CONTAMINATION 

MW-20S), on tiie right-of-way on Jackson Stieet (MW-llS), and SJPC (MW-4S, MW-8S, MW-
21S, MW-22S). 

5.4.1.1 VOCs 

As shown on Table 5-9, VOCs were detected above screening levels during the June and 
September 2002 groundwater sampling events. VOCs elevated above screening levels 
during the two sampling events include benzene, cis-l,2-DCE, 1,2-dichloropropane, PCE, 
1,1,1-TCA, TCE, and vinyl chloride. As shown in Table 5-9 and Table G.9 of Appendix G, 
the maximum concentiations for these compounds for the June and September 2002 
sampling events, respectively, are: benzene (150 jJ^g/L - MW-5S, 110 |xg/L - MW-5S), cis-1,2-
DCE (320 ^g /L - MW-14S, 380 jig/L - MW-14S), 1,2-dichloropropane (1.6 [ig/L - MW-llM, 
1.7 ug/L - MW-llM), 1,1,1-TCA (87 ^g /L - MW-16S, 60 ^g /L - MW-20S), and vinyl 
chloride (58 |a,g/L - MW-12S, 10 ug /L - MW-12S). The highest concentrations of these VOCs 
were found in the Surficial Upper PRM Aquifer, or shallow aquifer at the Site, with the 
exception of 1,2-dichloropropane. 1,2-dichloropropane was found at a concentration slightly 
above the screening criteria in the Middle Upper PRM Aquifer at MW-llM (Figure 5-49). 

As shown on Figure 5-45, VOCs in the Surficial Upper PRM Aquifer, during the September 
2002 sampUng event, were found in monitoring weUs on the Martin Aaron property, Everett 
Stieet, and Sixth Stieet. The highest VOC concentiations, particularly for cis-l,2-DCE, TCE, 
and benzene, were found in groundwater samples coUected from monitoring weUs MW-5S, 
MW-15S, MW-12S, and MW-14S, which are located near former source areas of 
contamination. Figure 5-49 shows VOCs detected above screening levels in the Middle 
Upper PRM Aquifer. Similar to the Surficial Upper PRM Aquifer, elevated levels of VOCs, 
primarily benzene, cis-l,2-DCE, and TCE, are found in groundwater at the Martin Aaron 
property, Everett Stieet, and Sixth Stieet. The highest VOC concentiations are also found 
near former source areas on the Martin Aaron property. Figure 5-51 shows the VOC results 
for monitoring wells located in the Basal Upper PRM Aquifer. TCE and vinyl chloride were 
the only VOCs detected above screening levels during the September 2002 sampUng event 
at the Martin Aaron property and Sixth Stieet monitoring well locations. 

VOC concentiations are generally consistent between the June and September 2002 
sampUng events. Therefore, only the September 2002 results are shown on Figures 5-45,5-
49, and 5-51. 

5.4.1.2 SVOCs 

SVOCs were detected in six of the eighteen shallow groundwater sampUng locations at 
Martin Aaron, Everett Stieet, and Sixth Stieet. There were no SVOCs detected at SJPC wells. 
As shown on Table 5-10, two SVOCs above screening levels (n-nitiosodiphenylamine, 
phenol) were detected during the June 2002 sampling event. In September 2002, n-
nitiosodiphenylamine and bis(2-chloroethyl)ether were detected above screening levels. As 
shov^m on Figure 5-46, n-nitiosodiphenylamine was detected at a concentiation of 38 j-ig/L 
at MW-IS in fhe northwestem portion of the property. Bis(2-chloroethyl)ether was detected 
at MW-9S downgradient, and southeast, of Martin Aaron during September 2002. 
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5.4.1.3 Metals 

Groundwater samples were analyzed for total and dissolved TAL metals. As shown on 
Table 5-11 for June and September, metals were detected at each of the eighteen shaUow 
groundwater sampling locations. The metals occurring above screening levels include 
aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, manganese, sodium, 
and thaUium. Chromium was detected above screening levels during the June 2002 event, 
but not detected during the September event. Thallium was not detected above screening 
levels in June, but was detected in September. Otherwise, the contaminants and range of 
concentiations are simUar for the June and September 2002 sampling events. Below is a 
summary of the maximum detected concentiations identified during the September 2002 
sampling event. The September data is represented on Figure 5-47. A summary of the 
maximum concentiation of metals detected in the Surficial Upper PRM Aquifer, and their 
sampling locations is provided below in Table 5.4-1. 

TABLE 5.4-1 
Surficial Upper PRM Aquifer Metals 
Range of (Concentrations 

Metals Constituent Sample Depths Maximum Concentration 
(pg/L)/Sampling Location 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

Sodium 

7.9'-17.9' 

6.6'-16.6' 

4'-14' 

6.6'-16.6' 

8'-18' 

7.9'-17.9' 

6.8'-16.8' 

7.8'-17.8' 

6.6'-16.6' 

33,000/MW-20S (Jackson St.) 

23.7/MW-13S(M.A.) 

7130/MW-1S(M.A.) 

36,500/MW-13S(M.A.) 

45.7/MW-10S(6'^St.) 

51,900/MW-20S (6* St.) 

192/MW-15S(M.A.) 

1350/MW-18S (Everett St.) 

184,000/MW013S(M.A.) 

M.A. - Martin Aaron Property 

As shown on Figure 5-47, metals concentiations above screening levels were equaUy 
distiibuted across the Site including Martin Aaron, Everett Stieet, Sixth Stieet, and SJPC. 
The only properties without metals detections in the surficial aquifer above screening levels 
included Comarco Products and the Ponte property. However, the highest metals 
concentiations were detected on Martin Aaron, at MW-18S (upgradient), and Sixth Stieet 
(downgradient). The metals results indicate that sources of metals contamination may be 
present off of the Martin Aaron property on Everett Stieet and Sixth Sfreet. The most 
commonly detected metals were arsenic, iron, manganese and sodium. Iron, manganese, 
sodium, and sometimes arsenic, can occur naturaUy in the PRM system Aquifers (Langmuir, 
1969). 
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5. NATURE AND EXTENT OF CONTAMINATION 

5.4.1.4 Pesticides/PCBs 

As shown on Table 5-12 and Figure 5-48, dieldrin was detected, during the June 2002 
sampling event, above the screening level in three of the eighteen shaUow groundwater 
sampling locations in the southem portion of the Martin Aaron property. No PCBs were 
detected above screening levels during the June 2002 sampling event. There was no 
detection of pesticides, above screening levels, at the other properties. The highest 
concentiation of dieldrin was 0.99 M.g/L at MW-12S. There were no detections of pesticides 
or PCBs, above screerung levels, during the September sampUng event. 

5.4.2 Intermediate Upper PRI\/I (Middle) Aquifer 
Ten groundwater samples were coUected from the Intermediate Upper PRM Aquifer at the 
Site from monitoring weUs MW-IM, MW-9D, MW-llM, MW-12M, MW-13M, MW-15M, 
MW-17M, MW-18M, MW-19M, and MW-20M. 

5.4.2.1 VOCs 

As shown on Table 5-9, VOCs were detected at seven of the ten groundwater sampling 
locations within the Intermediate PRM Aquifer in June and September 2002. As shown on 
Figure 5-49, wells with VOCs above screening levels include MW-IM, MW-12M, MW-13M, 
MW-15M at Martin Aaron, MW-17M upgradient of Martin Aaron, and MW-9D, MW-20M, 
MW-llM on Sixth Stieet. SimUar to the VOCs in the shaUow aquifer, all but one of the 
Middle Upper PRM Aquifer groundwater samples, with analytical results greater than 
screening levels, were on or downgradient from Martin Aaron. The exception is upgradient 
weU location MW-17M. Four chlorinated VOCs above screening levels were detected in 
monitoring weUs near the former outdoor drum recycling operations areas in the southwest 
comer of Martin Aaron. The VOCs detected above screening levels include PCE, cis-1,2-
DCE, vinyl chloride, and 1,2-dichloropropane. Benzene was the orUy VOC identified at 
MW-17S northwest (upgradient) of Martin Aaron at a concentiation of 8.3 /ig/L in 
September 2002. Figure 5-49 presents the September 2002 data for VOCs above screening 
criteria in the Intermediate Upper PRM Aquifer. 

As shown on Table 5-9, the maximum PCE concentiation detected in the Intermediate 
Upper PRM Aquifer was 1 /tg/L. The maximum cis-l,2-DCE concentiation was 40 /ig/L 
Qune 2002) and 37 /ig/L (September 2002) detected at MW-15M in the westem portion of 
Martin Aaron. The maximum vinyl chloride concentiation was 17 /ig/L at MW-15M in 
September 2002. The highest 1,2-dichloropropane concenfration was 1.7 /tg/L (September 
2002) at MW-l lM located on Jackson Stieet. 

5.4.2.2 SVOCs 

SVOCs were not detected above screening levels in any groundwater sample coUected from 
the Intermediate Upper PRM Aquifer. 

5.4.2.3 Metals 

Groundwater samples were analyzed for total and dissolved TAL metals. As shown on 
Tables 5-11, for June and September 2002 sampling events, metals were detected in aU ten of 
fhe Intermediate Upper PRM Aquifer sampUng locations. AU ten samples had at least two 
detections greater than screening levels. However, more metals compounds were identified 
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5. NATURE AND EXTENT OF CONTAMINATION 

in September 2002 than in June 2002. In June 2002, aluminum, arsenic, fron, and manganese 
were detected above screening levels. As shown on Figure 5-50, in September 2002 fhe 
metals above screening levels are aluminum (total only), antimony (total orUy), arsenic 
(dissolved and total), beryUium (total only), fron (dissolved and total), manganese 
(dissolved and total), sodium (dissolved and total), and thaUium (dissolved and total). In 
September 2002, the maximum metal concentiations and the associated monitoring weU are 
aluminum (14,800 ^ig/L - MW-15M), antimony (7 ug /L - MW-15M), arsenic (143 ^ig/L -
MW-13M), berylUum (12.8 ug/L - MW-15M), manganese (2,020 |xg/L - MW-15M), sodium 
(70,500 ug /L - MW-13M), and tiiaUium (12.8 ug /L - MW-15M). As shown on Figure 5-50, 
MW-15M is located near the former source areas on the Martin Aaron property. 

5.4.2.4 Pesticides/PCBs 

Pesticides and PCBs were not detected above screening levels in any groundwater sample 
coUected from the Intermediate Upper PRM Aquifer. 

5.4.3 Basal Upper PRM (Regional) Aquifer 

Three groundwater samples were coUected from the Basal Upper PRM Aquifer within and 
downgradient from the Martin Aaron property to the northeast and southeast. As shov^m 
on Figure 5-51, TCE and vinyl chloride were detected above screening levels at the Martin 
Aaron property and Sixth Stieet monitoring well locations. 

5.4.3.1 VOCs 

As shovsm on Table 5-9, in June 2002, VOCs were detected at one well (MW-20R) including: 
cis-l,2-DCE, TCE, and vinyl chloride. As shown on Table 5-9 and Figure 5-51, in September 
2002, aU tiiree regional wells (MW-14R, MW-19R, MW-20R) showed elevated levels of vinyl 
chloride, and one slightly elevated TCE concentiation at MW-20R. 

5.4.3.2 SVOCs 

SVOCs were not detected in any of the samples collected from the Basal Upper PRM 
Aquifer. 

5.4.3.3 Metals 

As shown in Table 5-11, metals were detected in aU three of the regional groundwater 
sampUng locations, and aU three samples had multiple detections greater than screening 
levels. As shown on Figure 5-52, the metals above screening levels are aluminum (dissolved 
and total), beryUium (dissolved orUy), iron (dissolved and total), manganese (dissolved and 
total), sodium (dissolved and total), and thaUium (dissolved and total). In September 2002, 
the maximum concentiation for the metals compounds and their associated monitoring weU 
locations are aluminum (1,080 ^ig/L - MW-20R), beryllium (5ng/L - MW-20R), iron 
(133,000 ^ig/L - MW-20R), manganese (4,540 jig/L - MW-19R), sodium (3,060,000 jig/L -
MW-19R), and tiialUum (12.9 ^g /L - MW-19R). 

As shown on Figure 5-52, MW-19R is located on Sixth Stieet, upgradient of Martin Aaron, 
and MW-20R is located on Sixth Stieet downgradient of Martin Aaron. The metals present 
appear to be naturally occurring and are not suspected to be associated with contamination 
from the Martin Aaron property. 
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5. NATURE AND EXTENT OF CONTAMINATION 

5.4.3.4 Pesticides/PCBs 

Pesticides and PCBs were not detected in any of the samples coUected from the Basal Upper 
PRM Aquifer. 

5.4.4 Upper Middle PRM (Deep) Aquifer 

Two groundwater samples were coUected from the Upper Middle PRM Aquifer within fhe 
Site, upgradient of Martin Aaron to the north and on Martin Aaron. These samples were 
taken from monitoring wells MW-18D and MW-14D as shown on Figure 5-53. 

5.4.4.1 VOCs 

VCXIs were not detected in any one of the two groimdwater sampling locations in the 
Middle PRM Aquifer. 

5.4.4.2 SVOCs 

SVOCs were not detected in any of the samples collected from the Upper Middle PRM 
Aquifer. 

5.4.4.3 Metals 

As shown on Figure 5-53, metals were detected at three deep groundwater sampling 
locations. The metals detected above screening levels are aluminum (total only), berylUum 
(dissolved only), iron (dissolved and total), lead (total only), manganese (dissolved and 
total), sodium (dissolved and total), and thaUium (dissolved and total). As described above, 
these metals are known to occur naturally in the PRM Aquifer system. 

5.4.4.4 Pesticides/PCBs 

Pesticides and PCBs were not detected in any of the samples coUected from the Upper 
Middle PRM Aquifer. 

5.4.5 City of Camden Well 7 
Groundwater samples were collected from the City of Camden's WeU No. 7 in both JiUy and 
September 2002 for tiie VOC, SVOCs, metals, pesticides/PCBs. As shown on Table 5-13, 
there were only two compounds detected above screening levels (iron, manganese). There 
were no detections of SVOCs, pesticides, or PCBs above screening levels in water samples 
collected from Well 7. 
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Table 5-1 

Surface Soil -Volatile Organic Compound Results Above Criteria 
Martin Aaron Superfund Site 

Camden, NJ 
Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq/Kq 

Benzene 

Chlorobenzene 

Chloroform 

Dichloroethane-1,1 

Dichloroethylene-l ,2 cis 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-02 

MA-SB02-SS 

10/18/2001 

0.5 - 1 ft 

B0DD7 

MA-SB-08 

MA-SB08-SS 

10/16/2001 

1 -1 .5 ft 

B0DA9 

MA-SB-130 

MA-SB130-SS 

10/17/2001 

0.5 - 1 ft 

BODCO 

MA-SB-31 

MA-SB31-SS 

10/17/2001 

1 -1 .5 f t 

B0DC5 

MA-SB-47 

MA-SB47-SS 

10/18/2001 

0.5 - 1 ft 

B0DD1 

1000 

1000 

1000 

IOOOO 

1000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

13000 

28000 

1000000 

6000 

1000000 

54000 

7000 

30 
1000 

600 
23000 

400 
20 
60 

12000 

5000 

2000 

60 
10 

25 
180 

21 

11 
5 J 

1"" ' 35- ' ! " , - ' ; t -(c) 

'C ' ' - f to ' - J " (cf 

18 J 

19 J 

13 J 

52 J 

7 J 

9 J 

10 J 

6 J 

. - - 7-|,.i > •^-y^cf 

"(JB <v*!-62 l i h i i : " ' (c). 

22 

43 
17 

: ,<.11000,J^.'a«.UA) 

• ' 24000'" ! " ,(AC) 

3lrr26000.":*^L'CABC) 

*...160000 ^ , i '~ ,(C) 

« / , •* 600001 ' ! - ' < (ABC) 

'.' 1 .530 J . „ " (cf 

* ' . ' - i -1000 r " ';(ABC) 

- J ^ J 2 3 0 0 \^*y=?S(AC)i 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impac t to Groundvirater Soi l C leanup Cri ter ia 
NRDCSCC - Nonresident i ta l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-1 
Surface Soil -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Volat i le Organ ic C o m p o u n d s (uq/Kq 

Benzene 

Chlorobenzene 

Chloroform 

Dichloroethane-1,1 

Dichloroethylene-1,2 cis 

Methylene chloride 

Tetrachloroethylene 

Toluene 

TrJchlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

(A) 
IGWSCC 

<B) 
NRDCSCC 

IC) 
EPASSLDA 

F20 

MA-SB-56 

MA-SB56-SS 

10/16/2001 

0.5 - 1 ft 

B0DA3 

MA-SB-60 

MA-SB60-SS 

10/16/2001 

1 . 5 - 2 f t 

B0DA4 

MA-SB-81 

MA-SB81-SS 

10/18/2001 

0.5 - 1 ft 

B0DE1 

MA-SB-81 

MA-SB81-SS-D 

10/18/2001 

0.5 - 1 f t 

B0DD9 

MA-SO-201 

MA-SO201-SS 

10/17/2001 

1 . 5 - 2 ft 

B0DB8 

1000 

1000 

1000 

IOOOO 

1000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

13000 

28000 

1000000 

6000 

1000000 

54000 

7000 

30 
1000 

600 
23000 

400 
20 
60 

12000 

5000 

2000 

60 
10 

4 J 

' 64 J . (C). 

13 J 

•?' r"6o "'^ Icf-

t i « ^ 2 6 0 )JC-.->Ai*(C) 

' ' - ' . 3 2 0 0 ' " (AC! 

4700 

J, 0.3200:;! ' ' (AC) 

.11200 ; .. ' (AC) 

7600 

^**jb2000^'S'r -t:i(C) 

r^-Vi-'rio-j'" "'(c) 
, ^ ^ 3 2 0 J . ..^(C) 

6 4 ''• {Cj - 84 . . ; • , " -(C) 

4 J 

I ,,:..'^45ooific_.-\^(AC) 

I . t£ , } l400 <,~~J;̂ .t.lAC) 

810 J 

. ' 1 7 4 0 J.^ ' .(Cl 

" '3700".i I , (AC) 

5600 

5900f - (C) 

"- 7900^ ' '''(AC) 

OJ 

o 
H 
VO 

l -» 
J • Repor ted va lue es t ima ted In quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundw^ater Soi l C leanup Cri ter ia 
NRDCSCC • Nonresident i ta l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soi l Cleanup Criteria 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

Station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

Semivolatile Orqanic Compounds (u 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(l<)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pvrene 
Nitrosodiphenylamine-n 
PCP (Pentachlorophenol) 
Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-02 

MA-SB02-SS 
10/18/2001 

0.5 -1 ft 
B0DD7 

MA-SB-06 

MA-SB06-SS 
10/15/2001 
0.5-1 ft 
B0D96 

MA-SB-08 

MA-SB08-SS 
10/16/2001 
1 -1.5 ft 
B0DA9 

MA-SB-09 
MA-SB09-SS 

10/15/2001 
0.5 - 1 ft 
B0D91 

MA-SB-108 
MA-SB108-SS 

10/22/2001 
0.5-1 ft 
B0DF9 

q/Kfl) 
500000 
100000 
50000 
500000 

500000 
100000 
100000 
500000 
100000 
100000 
100000 

4000 
660 

4000 
4000 

40000 
660 

10000000 
4000 

10000000 

2000 
8000 
5000 

49000 
600 

160000 
2000 

4300000 
14000 
1000 
30 

4200000 

i i ; 120000 " J A k i - m i 
r-';110*000 J''t."(ABCf 
fa/-;iioooo.'jk5-(ABcr 
•*.̂ -71050 J-XS-leq 
\ 12000 J"<:' , .*(C). 

••WW3bo-JW ;W. 
19000--J \ m ' 

.*fC290'(Dd5^-J^f -(A)l 
> ' 59000 J ' * ' (BC) 

Ml i lMO J yi-.<M, 

,->S îoo"oJkv.- .-Mm 
•^ • •IfOOOO*?. " ^C ! 
Jx^24o6Sfi... -i4(BC) 

iz ?Jr2000U^'"'--3^'(B) 

-.-i1,2400.J. .--..,(C) 
20000 

; " - .54065 • "(BC) 
48000 
12W0"'" (B) 

37000 

1900 J 
; ^ '"'•24(50'J Ic (B)' 

3000 J 
1900 J 
140 J 

1900 J 
.""710 J ", (B)| 

3400 J 
2000 J 

2600 J 

1000 
"*' • iToo"" * > '',"& 

1500 
880 
170 J 

1000 
210 J 

2200 
800 

2000 

1500 
' "-'1200' " '•.''(B) 

1600 
1100 

98 J 
1300 
290 J 

2100 
900 J 

2700 

OJ 

o 
VO 

to 

J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t i on ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Semivo la t i l e Orqan ic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Indenod ,2,3-cd)pyrene 

Nitrosodiphenylamine-n 

PCP (Pentachlorophenol) 

Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-108 

MA-SB108-SS-D 

10/22/2001 

0.5 - 1 f t 

B0DG1 

MA-SB.11 

MA-SBI 1-SS 

10/15/2001 

1 . 5 - 2 f t 

B0D99 

MA-SB-112 

MA-SBI 12-SS 

10/17/2001 

0.5 - 1 ft 

B0DC4 

MA-SB-118 

MA-SBI 18-SS 

10/18/2001 

0.5 - 1 f t 

B0DD8 

MA-SB-120 

MA-SBI 20-SS 

10/16/2001 

1 -2 .5 ft 

BODBO 

q/Kq) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

500000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 
10000000 

4000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

4300000 

14000 

1000 

30 
4200000 

„ . 2100 . ,-(C! 

&J ' \ ' igOO'^^ 'e ' i :^) 
2400 
1400 

84 J 
1900 
470 J 

2400 
1500 J 

4200 

.. 5100 • .-. "(BC) 

^Z ' i a .S5600y jm i - (B) 

-* - '6900 ^--•''" ' (Bcl 

3800 

560 J 

4800 

' ' " " 860 J ^ " !B) 

11000 

'-mTob- >": '•• (B) 

7800 

: 20000. JBC) 

^^nooof i i l -h imt 
X - 2200ff^; (Iq-' 
'- -• 9200, (B) 

t f c . 25b0a*J-', '̂ 2(cY 
20000 

'<: 3500^J (BC) 

33000 

" '»"• ' '9800' ' " " ' •Z±B) 

29000 

13000 ..,-iv (BC) 

*'"'-::ii36oo .t»' l l>(BC) 

' 19000 ""•'^>*(BC) 

.7900 ._ - ' (B) 

' - i --"2400 Jiic&S>(C)" 

14000 

. '22"00J^- .* (BC) 

32000 

' - "9(306- •-.•C'(B)' 

24000 

600 J 

'4t-z.e70,X'i-. 'C-m 
830 J 

410 J 

660 J 

130 J 

880 J 

490 J 

880 J 

OJ 
o 
l -» 
vo 
«J 
OJ J - Repor ted va lue es t imated in quan t i t y 

(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r Soi l C leanup Cri ter ia 
NRDCSCC - Nonresident i ta l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

Station ID 

Sample ID 
Sample Date 
Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 
IGANSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-124 

MA-SB124-SS 
10/17/2001 

0.5 -1 ft 
B0DB7 

MA-SB-124 

NIA-SB124-SS-D 
10/17/2001 
0.5 -1 ft 
B0DB4 

MA-SB-13 
MA-SB13-SS 

10/19/2001 

0.5 - 1 ft 

B0DF5 

MA-SB-130 
MA-SB130-SS 

10/17/2001 
0.5 - 1 ft 

BODCO 

MA-SB-31 

IV1A-SB31-SS 
10/17/2001 

1-1.5f t 

B0DC5 

Semivolatile Orqanic Compounds (uq/Kq) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(l<)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Nitrosodiphenylamine-n 
PCP (Pentachlorophenol) 
Pyrene 

500000 
100000 
50000 

500000 

500000 
100000 
100000 
500000 
100000 
100000 
100000 

4000 
660 
4000 
4000 

40000 
660 

10000000 
4000 

10000000 

2000 
8000 
5000 

49000 
600 

160000 
2000 

4300000 
14000 
1000 
30 

4200000 

. ; 7600 ri,"', (BC) 
.= W^aom^WH-" m 

''IOOOO ' (BC) 

-»S •:4W0Jsi'4-.\ AB). 
• ' ' ' f i :5oS:Sr - tAc f 

9700 
-, -if230b-J:. - (BcC 

15000 
- ."5700 '^-i (B) 

13000 

,r. .'19000 ^ (BC) 
trf2oooo5.'-'-iT:2(BC) 
• 25000 (BC) 

M-. 11000« ' - ^ M 
^ - r ' ^ i m o f ^ - :̂<J-.{C) 

20000 
l - l ,3300*"/ :;il8C) 

35000 
-*••'12000 V (B) 

38000 

1800 
-5^-fi6®ssM-: & 

2600 
800 
350 

1700 
280 J 

4300 
1000 

3300 

3700i._\i-.V.»(C) 

i?t.- '32W>.";-/->rB) 
4000"̂ ^ "•- (B) 
1900 

2 . - -"790 \ ' KJ*£,:m 
3500 
570 

6800 
2200 

5500 

1400 J 
' & i ^ n o d } V ; r ' - (B)' 

1500 J 
1300 J 

h ' ' 630 'J .* ' -*(C) 
2300 J 

150 J 
3700 J 
820 J 

mmms^Mm 
3500 J 

OJ 

o 
M 
VO J - Reported value estimated in quantity 

(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Semivo la t i le Orqan ic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

Nitrosodiphenylamine-n 

PCP (Pentachlorophenol) 

Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-56 

MA-SB56-SS 

10/16/2001 

0.5 - 1 ft 

B0DA3 

MA-SB-56 

MA.SB56-SS-D 

10/16/2001 

0 . 5 - 1 ft 

BODAO 

MA-SB-60 

MA-SB60-SS 

10/16/2001 

1 .5 -2 ft 

B0DA4 

MA-SB-62 

MA-SB62-SS-1 

12/12/2001 

1 -1 .5 ft 

B0DX1 

MA-SB-67 

MA-SB67-SS-1.0 

12/12/2001 

1 -1 .5 f t 

B0DX4 

q/Kq) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

500000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 
10000000 

4000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

4300000 

14000 

1000 

30 
4200000 

^f\ri'iooor|<' i.. 
^?'^94'b0^^> ',' 
*"iiiooo: -fz 
^ ^'ZSAOO 

' i'Vsoo 'J " 

"(BC) 

-(BC) 

(BC) 

(B). 

(C) 

13000 

•• ^^-'2500 "J -̂ ^ (Bq 

18000 

' - 5200. (B) 

17000 

1400 

?-:.*-iioo- ' .'-(B) 
1600 

93 J 

1600 

270 J 

2100 

570 

2200 

- - - 45005lV',«irBC)l 

iv- Isroofjt'^^ltBy 
- ' •r700';X~^..\(Bc)^ 

4100 J - ' " ' {BU 

' 7 6 0 -J-- *" (Cji 

6700 J 

* 1700 -J - " (B)l 

8800 J 

4300 J '(B)' 

7200 J 

910 J 

•%lWifso'3*fJ^ (ir 
720 J 

820 J 

1100 J 

1700 J 

430 J 

1900 J 

:^ ' ' i i22 'ob-r ! '=^; . : ! ' (c) 

'-df -^ foo^iX^- jB) 
1500 J 

1800 J 

2100 J 

3600 J 

770 J 

3100 J 

OJ 

o 

vo 
Ol 

J • Repor ted va lue es t ima ted in q u a n t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r Soil Cleanup Cr i ter ia 
NRDCSCC - Nonres ident i ta l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Semivo la t i le Organic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

Nitrosodiphenylamine-n 

PCP (Pentachlorophenol) 

Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-68 

MA-SB68-SS-1.0 

12/13/2001 

1 -1 .5 ft 

B0DY7 

MA-SB-72 

MA-SB72-SS-0.5 

12/13/2001 

0 . 5 - 1 f t 

B0DY9 

MA-SB-75 

MA-SB75-SS-1.0 

12/12/2001 

1 -1 .5 ft 

B0DW6 

MA-SB-82 

MA-SB82-SS 

10/19/2001 

0.5 - 1 f t 

BODES 

MA-SB-85 

MA-SB85-SS-1.0 

12/17/2001 

1 - 1 . 5 ft 

B0FW1 

q/Kq) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

500000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 
10000000 

4000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

4300000 

14000 

1000 

30 
4200000 

1500 J 

1500 J ' (B) 

1500 J 

1100 J 

1600 J 

2700 J 

800 J 

2600 J 

'-"• - 5200 -J 

' '4400 J 

;•" 4400 J 

.^...:- -4400 J 

(BC) 

(B) 

(B) 

.. (B) 

590 J 

5200 J 

550 J 

13000 J 

1700 J 

8800 J 

1800 J 

-• IStlO^'y- (B) 

1800 J 

1600 J 

2200 J 

380 J 

3600 J 

1100 J 

3300 J 

3-406 * . i -(C) 

33(30' ' i ! - - (B) 

'4400, • ' •" ..(BJ 

1700 J 

550 J 

3400 

560 J 

7000 

2200 

6800 

'-21000 y i ^ H s c ) 
* 17000 - ,(BCj 

. * "15000 ' *- i(BC) 
•' 19000 -,*-'„.'-.(§). 
§- - 4'106\J.i- '̂iJ!(cF 

21000 
n l .»''24'oo'y;*'S"^K)' 

40000 
- J " ' i6 f t0 ' J , \ ̂ - "'(B) 

30000 

OJ 
o 
l-» 
VD 
< 1 

J - Repor ted va lue es t ima ted in q u a n t i t y 
(A, B, C) • Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact t o Groundwate r Soi l Cleanup Cr i ter ia 
NRDCSCC • Nonres ident i ta l Direct Contact Soil Cleanup 
Cr i te r ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Semivo la t i le Organ ic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Indenod ,2,3-cd)pyrene 

Nitrosodiphenylamine-n 

PCP (Pentachlorophenol) 

Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-201 

MA-SO201-SS 

10/17/2001 

1 .5 -2 f t 

B0DB8 

MA-SO-202 

MA-SO202-SS-1 

12/14/2001 

1 -1 .5 ft 

BOFTO 

MA-SO-203 

MA-SO203-SS 

10/19/2001 

0.5 - 1 f t 

B0DF4 

MA-SO-207 

MA-SO207-SS 

10/22/2001 

0.5 - 1 ft 

B0DH3 

MA-SO-208 

MA-SO208-SS 

10/22/2001 

0.5 - 1 ft 

B0DH6 

g/Kg) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

500000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 
10000000 

4000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

4300000 

14000 

1000 

30 
4200000 

1000 

•• - 5 ^ 8 6 0 - . c . . ; '(B) 

1200 

710 

1100 

290 J 

1400 

650 
="" ît300 -- iflcf, 

1900 

: . 37 .00 ' J - * ^ (C) 

, . - 3100 J 7-'*:*'-'.(B) 

2300 J 

3800 J 

'--•:,4'7505y -^^rric) 

4100 J 

8700 J 

1100 J 

5200 J 

900 
- .990 £- -•-., (B) 

1700 

570 
21 J 

1100 

190 J 

1200 

640 

1500 

1500 

. , - • •.1100--. - (B) 

1100 

990 
130 J 

1500 

200 J 

2500 

610 J 

2900 

1900 

'^*:f3Q0 . '(B) 

2000 

1000 

260 J 

1700 

290 J 

3100 

860 J 

3900 

OJ 

o 
M 
VO 

J - Repor ted va lue es t ima ted In quan t i t y 
(A, B, C) • Exceeds cr i te r ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwater Soi l C leanup Cr i ter ia 
NRDCSCC • Nonres ident i ta l Direct Contact Soil Cleanup 
Cr i te r ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

Semivolatile Orqanic Compounds (u 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Nitrosodiphenylamine-n 
PCP (Pentachlorophenol) 
Pyrene 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-210 

MA-SO210-SS-0.5 

12/14/2001 

0.5 - 1 ft 
B0FW3 

MA-SO-212 

MA-SO212-SS-1.0 

12/14/2001 

1 -1.5 ft 
B0FT4 

MA-SO-212 
MA-SO212-SS-1.0D 

12/14/2001 

1 -1.5 ft 
B0FT7 

MA-SO-213 

MA-SO213-SS-1.0 

12/14/2001 
1 -1.5 ft 

B0FT5 

MA-SO-214 

MA-S0214.SS 
10/18/2001 

0.5 - 1 ft 

B0DD2 

q/Kq) 
500000 
100000 
50000 
500000 

500000 
100000 
100000 
500000 
100000 
100000 
100000 

4000 
660 

4000 
4000 

40000 
660 

10000000 
4000 

10000000 

2000 
8000 
5000 

49000 
600 

160000 
2000 

4300000 
14000 
1000 
30 

4200000 

1800 J 
• 1600VXJ '., £ (B) 

1900 J 
1300 J 
450 J 

1900 J 
360 J 

3800 J 
1000 J 

3100 J 

970 J 
:-:iJ--f̂ goo J- ''- ".(BI 

980 J 
990 J 

1100 J 

1900 J 
320 J 

1700 J 

1600 J 
•,-ii1500 J ' i - ^ ' " (B) 

1500 J 
1600 J 

1700 J 

3000 J 
440 J 

2700 J 

1200 J 
. -*; -870 U -.'»- (B) 

870 J 
990 J 

1200 J 

2000 J 
260 J 

1900 J 

*-'•*' «69'60 "-'t*tJBC) 
7300 . . (S) 

V .î lOOQO t i i r - i rscf 
lt'*^5'42oo:!it^£S(i) 
" .-'.~-^810 J- ' Jf iC) 

7400 
-.i.'.ia4oo"j.'j&(B) 

11000 
- '? 4100 "-(B) 

11000 

OJ 
o 
I-" 
vo 

00 

J • Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-301 
MA-SO301-SS-1.0 

12/13/2001 

1 -1.5 ft 
B0DY2 

MA-SO-301 
MA-SO301-SS-1.0D 

12/13/2001 
1 -1.5 ft 
B0DY3 

MA-SO-303 
MA-SO303-SS-1.0 

12/13/2001 

1-1.5 ft 
BODYO 

MA-SO-401 
MA-SO401-SS-1.0 

12/17/2001 
1 -1.5 ft 
B0FX7 

MA-SO-401 
MA-SO401-SS-1.0D 

12/17/2001 

1 -1.5 ft 
B0FW8 

Semivolatile Orqanic Compounds (uq/Kq) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pvrene 
Nitrosodiphenylamine-n 
PCP (Pentachlorophenol) 
Pyrene 

500000 
100000 
50000 

500000 

500000 
100000 
100000 
500000 
100000 
100000 
100000 

4000 
660 
4000 
4000 

40000 
660 

10000000 
4000 

10000000 

2000 
8000 
5000 

49000 
600 

160000 
2000 

4300000 
14000 
1000 
30 

4200000 

50000 J (Bcj 
...SS'OOO J ->' i--{BC) 

:* '-^37.006'J.J?'.i.-(BC) 
--f,4500b'.*Ji"" " ^ T B ) 
V, ,l'40b0''J : '.'(C) 

51000 J ^ " (B) 

' i ' t i2oo"oo;- j%. . jfi(A): 
'.-35000 J ' ^Xm, 

82000 J 

'130000 J 
97000.J -

5: -<97,0"06VJ{4.-

5'6;tioooo?jjfJi' 
" ^ 4300li J 

130000'J 

(BC) 

(BC) 

(ABC) 

'(BC) 

(C) 

(B) 

tf-<:.-330000>J&'c. 
r-^T'400W0 -

. ( A ) . 

(Bci 

"-: 22ooMii-; (Ajj 

i-. ' efoo J - (Bc) 
: > T L " 5 2 0 0 J ' , '.(B) 

' '#2:5500-.J ^.l.yiBCiJ 

3800 J 
*,' 1000'J • (C) 

6300 J 
." '. '" 800 J: .V&:.„(B) ' 

11000 J 
2100 J 

IOOOO J 

-.5900 "j '- (BC) 
'4700 'J, (B)' 
3700 J 

- •.45'5o6Tj.-i-^ ^ ' -m 
'.•1200'J '-." To' 

6000 J 

IOOOO J 

9100 J 

. 8700 J».' 'i (BC) 
y . ' . . 7400 J't.' • (B) 
'fSr- S.6400«J#1L«'̂ (BC) 
PsSf • 9206;'J5.';'O?£'(B) 
:'•"" 1600*J3"\-> (C) 

8900 J 

15000 J 

13000 J 

OJ 

o 
H 
VO 
-J 
VO 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-2 
Surface Soil -Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-402 
MA-SO402-SS-1.0 

12/17/2001 
1-1.5 ft 
B0FX6 

MA-SO-403 
MA-SO403-SS-1.0 

12/17/2001 
1-1.5 ft 
B0FX2 

MA-SO-404 

MA-SO404-SS-1.0 
12/17/2001 

1 -1.5 ft 
B0FX5 

Semivolatile Orqanic Compounds (uq/Kq) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Nitrosodiphenylamine-n 
PCP (Pentachlorophenol) 
Pyrene 

500000 
100000 
50000 

500000 

500000 
100000 
100000 
500000 
100000 
100000 
100000 

4000 
660 

4000 
4000 

40000 
660 

10000000 
4000 

10000000 

2000 
8000 
5000 

49000 
600 

160000 
2000 

4300000 
14000 
1000 
30 

4200000 

3j^.66borjR..>l-'I(BC) 

€«i /5l '0b4j ' '5v,NB)' 
3800 J 

L. '̂ssoorj'.'t 11) 

7000 J 

13000 J 
2900 J 

11000 J 

.- 58200 i * (BC) 
. ^ - ^ i t - e s o o ' j " , . "••"(B) 
. -" -4700*J-",:' (B) 
' - '" 'saoo'^-j - (B) 
v. : . - 720 J • '(C) 

7800 
* * -̂  670' J (Bj 

17000 
1700 J 

8600 

/ • i ' i 24000 1? •:?r(BC)1 
: : v > i 8 o o o ' . C f(BC)5 
-.-. .i6oob'> .-'(BC); 

--M8000-'^^r~ "(B)-
7200 J . 4C)I 

23000 
- --2000,J-- - -(BC)i 

57000 
5700 J - . (B)' 

48000 

OJ 
o 
l - > 
vo 
00 
o 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC • Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-02 

MA.SB02-SS 

10/18/2001 

0.5 - 1 ft 

MB0CJ5 

MA-SB-04 

MA-SB04-SS 

10/16/2001 

0 . 5 - 1 ft 

MB0CG1 

MA-SB-06 

MA-SB06-SS 

10/15/2001 

0.5 - 1 ft 

MB0CF2 

MA-SB-08 

MA-SB08-SS 

10/16/2001 

1 -1 .5 ft 

MB0CF9 

MA-SB-09 

MA-SB09-SS 

10/15/2001 

0.5 - 1 ft 

MB0CE7 

Meta ls (mq/Kq) 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

340 
20 

47000 

100 
20 
600 
600 

2400 

4100 

2 
1500 

5 
29 

1600 

8 
38 

130 
5 
34 

12000 

:^-.:- '25'3i i^i.AB) 
475 
0.51 B 

28.3'r- (B) 

38.1 

139 
12.7 

110 

**A i . * '39 8 ' , ^ f ^ t i (BC) 

111 
0.38 B 

18.3 

6.3 
8.5 
3.2 B 

98.8 J 

2 8 BJ 

- J f 9 0 2 " " ' \ (BC)' 

717 
48 

. =•••93.2. (BC), 

107 
521 

22.8 

1.6 
1.8 B 

328 J 

2 9 BJ 

: - - 4 5 7 « I ^ \ -(BC)1 

! - , . ' . 2 U 0 T d : J - ^ •(C)' 

32 
1 0 7 . (BC) 

65 
410 

29.8 

0.36 B 

331 J 

11 3 

'g'-" " "4320/1-JS'i'*1c) 
1 1 

13 
18.6 

121 
5.9 B 

1 B 

153 J 

OJ 

o 
H 
VO 
00 

B - Ana ly te de tec ted in assoc ia ted b lank 
J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r Soi l C leanup Cri ter ia 
NRDCSCC - Nonresident i ta l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

'' 

(C) 
EPASSLDA 

F20 

MA-SB-106 
MA-SB106-SS 

10/22/2001 
0 .5-1 f t 
MB0CL9 

MA-SB-108 
MA-SBI 08-SS 

10/22/2001 
0.5-1 ft 
MB0CL2 

MA-SB-108 

MA-SBI 08-SS-D 
10/22/2001 
0.5 - 1 ft 

MB0CL4 

MA-SB-11 

MA-SBI 1-SS 
10/15/2001 

1.5-2 ft 

MB0CF3 

MA-SB-118 
MA-SBI 18-SS 

10/18/2001 
0 .5-1 f t 

MB0CJ6 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

0 98 B 
I ~ ' t<23'6i- ' . ' j :«iB), 

"=3--̂ i6566"*J-: ^''Tc? 
0 98 B 
21 4 '•" .(B) 
50 8 
508 
12.8 
3.8 J 

1.6 B 
976 

33 B 
175 

..'.^.2~o-i6o'a* -.^4TcT 
45 

22"'8 -.- (B) 
115 

T • 31 go^* '•t"v;(B) 
19.9 
1.6 J 

1290 

1.9 B 
196 

.".•':i5400'>"*^'',*t(c')i 
37 

17.3 
52 9 
ii^i'O' . "--"QW 
15 5 
1.3 J 

1.7 B 
1260 

1.8 BJ 
9.5 
224 
1.4 

• , •• 26;3. '(B) 
281 
286 
13.1 

0.7 B 

238 J 

1 7 BJ 
--•r>'j:32*8^J"ii'(BC)i 

" I mz^ - -'-".BSttci 
1 8 

6,1-4 • (BC) 
160 

' / -^12.- -"^;'(B) 
17.6 
1.8 
0.5 B 

522 

OJ 
o 
l - » 
vo 
00 
to 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC • Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 2 of 12 



Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F2Q 

MA-SB-120 

MA-SBI 20-SS 

10/16/2001 

1 • 2.5 ft 

MB0CG3 

MA-SB-122 

MA-SB122-SS 

10/16/2001 

0.5 • 1 ft 

MB0CG5 

MA-SB-124 

MA-SB124-SS 

10/17/2001 

0.5 - 1 f t 

MBOCHO 

MA-SB-124 

MA-SBI 24-SS-D 

10/17/2001 

0.5 - 1 f t 

MB0CG7 

MA-SB-130 

MA-SBI 30-SS 

10/17/2001 

0.5 - 1 ft 

MB0CH2 

Metals (mq/Kq) 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

340 

20 

47000 

100 

20 

600 

600 

2400 

4100 

2 

1500 

5 

29 

1600 

8 

38 

130 

5 

34 

12000 

1.2 BJ 

11.9 

414 

I B 

,.."" 23.2. ; . s r (B). 

50.1 

155 

10.4 

213 J 

2 1 BJ 

••' ' • f 2 1 7 - : " TBC) 

i - •-,- •;^2280;.:fciK„ .^ (C) 

1 2 

; - - .205 i£i< '-.(BC) 

61 3 

241 

15.1 

1.4 

0.95 B 

421 J 

1 7 BJ 

^'^.-^^m >>'(BC) 
..i.^^a 56004^.- .;?-(C)! 

4 1 

-."is-IOSO..""' ^ . (BC) 

446 

, . 1 4 5 0 " (B) 

43.9 

1.4 

1.3 ,B 

773 

1 8 BJ 

. - " .^• ' -253 " ' ^ ' ' ' ^ '{BC) 

- i . ' * -31:40 A-^.'£s.'.f(C), 

3 8 

k 1080 .'.^'-.(BC)' 

282 

607 ' . . - ,(B) 

28.1 

0.43 B 

714 

A^fc7*1nB'J> -'Micf-
•'-. ^ r i 79 -^ r "•%* 
~ -i3"4'010'?i5.--t\-(C) 

7 4 

., -.'.422..*.sK, J^Jc) 

^ • • • " * ^ « 3 0 » ^ ^ 1 
1480.<r: -ilr;{B) 

87.2 

2.4 

0.72 B 

>>k\227oj-:>,~..^SM)-

OJ 
o 
l-» 
vo 
00 
OJ 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 3 of 12 



Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-14 

MA-SBI 4-SS 

10/15/2001 
1 -1.5 ft 
MB0CE9 

MA-SB-29 
MA-SB29-SS-1.0 

12/12/2001 
1 -1.5 ft 

MB0CZ6 

MA-SB-31 
MA-SB31-SS 

10/17/2001 
1 -1.5 ft 

MB0CH6 

MA-SB-42 
MA-SB42-SS 
10/18/2001 

0.5 - 1 ft 
MBOCJO 

MA-SB-47 
MA-SB47-SS 
10/18/2001 

0.5 - 1 ft 

MB0CJ1 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

2 3 BJ 
V m - 36.3 f«?14fB_c)' 
•"-"'- •5470.*-s' " ;̂~lc) 

33 
73 3 . . 5-(BC) 
92.3 
380 
21.6 

1.1 
12.9 

553 J 

'"' , " " 4 6 4 2 ^ - (BC) 
1580 J 

1.1 
18.5 J 
105 
390 

1 B 
2 J 

>§* | - i»6 .BJ .'-,'.(C)1 
83 

1230 
J : ^ I - M 6 - m] 

', 3--272 ' (BC)i 
" -- -^646% -'̂  (B),' 
' r t !« i85y<-, > • -• m 
l!-J^'j576-'"l ".'ij1c)i 

43 
45 7- (C) 

1460 

.W4i-ii7-5f5^(Bcr 
185 B 

16 1 
4 B 

8.3 
1.5 B 

9.9 

1 9 BJ 
- '*'M64*lfS-;^MBC) 

189 
' SI'S -^ (C) 

. 79. (BC) 
78 6 
511 
35.5 
1.1 B 
0.9 B 

632 

OJ 

o 
M 
VO 
00 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soli - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-56 

MA-SB56-SS 
10/16/2001 

0.5 -1 ft 
MB0CF7 

MA-SB-56 
MA-SB56-SS-D 

10/16/2001 
0.5-1 ft 

MB0CF4 

MA-SB-60 
MA-SB60-SS 
10/16/2001 

1.5-2 ft 

MBOCGO 

MA-SB-62 

MA-SB62-SS-1 

12/12/2001 
1 -1.5 ft 

MB0CZ1 

MA-SB-66 

MA-SB66-SS-0.5 
12/13/2001 

0.5-1 ft 

MB0D15 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

.- i?-J'5 9s*Biri-
i f . l " 7.4̂ 8 *"•**•* 

.'= r̂15100 

..i(C)* 
^3C) 

(C)"' 

1 3 
'^ V I 9 7 . - . ,3C) 

598 
502 

11 
2.6 

0.35 B 

380 J 

1 1 BJ 
; 53 8 

. 33400 V 
(BC) 

' (C) 

1 1 B 
87 9- (BC) 

453 
140 

12.8 
1.7 

0.33 B 

504 J 

3 3 BJ 
:-"->' 7Q6-^.~-Xi:mi 

1260 
4.1 

65 4"'* 1 - (BC). 
106 
450 
21.4 

1.1 B 
0.37 B 

974 J 

0.88 J 
13.1 
646 J 

1 B 
•* -'..24-J 'ZmiB) 

63 4 
' " X979"~>- ' '^ ' (B) ' 

1.1 
0.38 J 

0 81 BJ 

'-«'• ; 2 i73z - ' - * ' 
);'1*;3050\^ s'.,(c) 

1 9 
\ " \ * 76 . ". (BCJ 

39.1 
356 

10 

339 

OJ 

o 
H 
VO 
00 
Ul 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sampte Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F20 

-. 

MA-SB-71 

MA-SB71-SS-0.5 

12/13/2001 

0.5 - 1 ft 

MB0D16 

MA-SB-72 

MA-SB72-SS-0.5 

12(13)2001 

0.5-1 ft 

MB0D13 

MA-SB-75 

MA-SB75-SS-1.0 

12(12)2001 

1 -1.5 ft 

MB0981 

MA-SB-77 

MA-SB77-SS-1.0 

12(12(2001 

1 -1 .5 f t 

MBODOO 

MA-SB-78 

MA-SB78-SS-0.5 

12)13)2001 

0.5 - 1 ft 

MB0D09 

Meta ls (mq/Kq) 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

340 

20 

47000 

100 

20 

600 

600 

2400 

4100 

2 

1500 

5 

29 

1600 

8 

38 

130 

5 

34 

12000 

63 J 

4410 •' (C) 

0 32 B 

8.5 

18.7 

61.4 

5.1 B 

1.2 

84.4 

2.6 BJ 

15 J 

567 

1 B 

^ 120 1 -, J^l ' (8) 

80 5 

-- . . f , „758,CJ' ' ' ' ; rB) 

9.6 B 

473 

1 9 J 

I-.: 33-1 "-' (BC) 

F." •,2460t"J (C) 

44 

i i J ± - i Q 2 c y '• JBC) 

90 6 
. 4 - - l l - -872i .**- - , .'(B); 

1.4 

0.41 J 

0 99 J 

20 3 ' ' ' (8) 

333 J 

0 5 B 

24 9^-." "?-j(B)' 

68 1 

236 

1 1 BJ 

87 J 

5070: J - "'• (C) 

22 

,-,'*' " ,23-7i 'Si r.AB) 

92.5 

588 

10.6 

550 

OJ 

o 
VO 
CO 
o^ 

B - Ana ly te detected in assoc ia ted b lank 
J • Repor ted va lue es t ima ted in q u a n t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC • Impact to Groundwate r Soi l Cleanup Cr i ter ia 
NRDCSCC - Nonres ident i ta l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-81 
MA-SB81-SS 

10/18/2001 
0.5 -1 ft 

MB0CJ9 

MA-SB-81 
MA-SB81-SS-D 

10/18/2001 

0.5-1 ft 
MB0CJ7 

MA-SB-82 
MA-SB82-SS 

10/19/2001 

0.5 -1 ft 

MB0CK5 

MA-SB-85 
MA-SB85-SS-1.0 

12/17/2001 

1 -1.5 ft 
MB0ES7 

MA-SB-96 
MA-SB96-SS 

10/22/2001 
0.5 - 1 ft 

MB0CL7 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

.:«: t2A.2 J >s(B) 
.~'-;^J3()800.'--'--Mc) 
-.t^'?4w-f''"i'-(sr 
- 'T- "24:4 • '"}(B). 

74 9 
541 
14.5 
1.5 

i , , 'S.eitoE;' . m 

u ^•'24 6-:J..^.-
f ^137'900£IK:''" " 
':•# i'2r4«KrJ~ 
> . -22 2t-4 •-

"(Bj 

(C) 

(C) 

(B) 

75 8 
.. _- .707.'''^";..;; (B) 

14.9 
1.5 

- .•55'30&feKi y(B) 

188 J 
J#.i'*203'0.-r--Vj,(C)| 

21 
* 'b ' .301 • (B) 

56 
377 
16.4 
1.6 

553 

3 5 BJ 
' 2'47* ,-. (B) 
241 
1 5 J 

-25'5""''" '-(B) 
134 
559 

18.5 
1.5 

0.24 B 

347 

27 B 
-. ,.C - 63 .'.'5.(6^ 

fc''4--.13200jJ#,i>:. (C) 
29 

? ' 113* \(BG) 
86 3 

', i 952 ';"> .̂,ri(B) 
16.4 
1.5 J 

0.89 BJ 

721 

OJ 

o 
vo 
00 B - Analyte detected in associated blank 
-J J - Reported value estimated in quantity 

(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-97 

MA-SB97-SS 

10/22/2001 
0.5 - 1 ft 

MB0CL5 

MA-SB-98 
MA-SB98-SS 

10/22/2001 

0.5-1f t 

MB0CM3 

MA-SO-201 

MA-SO201-SS 

10/17/2001 
1.5-2 ft 
MB0CH1 

MA-SO-202 

MA-SO202-SS-1 

12/14/2001 

1 -1.5 ft 

MB0D18 

MA-SO-203 

MA-SO203-SS 

10/19/2001 

0.5-1 ft 
MB0CK9 

Metals (mq/Kg) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

3.2 B 
187 

,->''j»18200/J n.££l.c) 
47 

• ' ' . ' 23.9 •"-'--'" (B) 
162 

-<<-s"3310i •fl;a^«(B) 
20.4 

1.2 J 

1320 

16 8 
' , il66.8 -f •• . (BC) 

"t:'>S5'630!:j»viK->(c) 
08 B 
98 

43 7 
419 
10.6 
1.5 J 

324 

3 5 BJ 
- k - 8 3 •'•" (BC) 

->^'6'600 .»3«i/'(C)J 
52 

. 444 " --(BC) 
.?-607 *-(B) 

515 
102 
1.8 

859 

3.4 BJ 
7.4 
888 
22 J 

* • 413 - ' ^ A B C ) 

159 
552 
7.2 B 

1 
1.7 B 

492 

1 8 BJ 
'"..r.36.6.J r ; (BC) 

.c ^•ii-h980"z^:ivMmT 
1 B 

• ^ . 8:'i!4 ™* '(BC)-
410 

- ;'Jii'i.46"':;-'?9~"(B) 

30 
1.6 

252 

OJ 

o 

vo 
00 
00 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Critieria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-207 

MA-SO207-SS 
10/22/2001 

0.5 -1 ft 
MB0CM4 

MA-SO-208 
MA-SO208-SS 

10/22/2001 

0 .5-1 f t 
MB0CM6 

MA-SO-209 
MA-SO209-SS 

10/22/2001 
0.5 -1 ft 

MB0CM8 

MA-SO-210 
MA-SO210-SS-0.5 

12/14/2001 

0.5-1 ft 
MB0ER4 

MA-SO-211 
MA-SO211-SS-1.0 

12/14/2001 
1 -1.5 ft 

MB0ES1 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

1 1 B 
•€'-. ses'i-' --'Wo) 

-' 9020JJ&. ",...MC> 
0 27 B 

i r • 'leo'-*'-; "--̂ IBC) 
13.5 
124 
6.5 B 

0.99 BJ 

426 

%±37/2.^^- »?) 
' ' ^ f i O S - T ' (BC) 

•KC...568d'J.'f. ' '(C> 

•mm:37ysm~--icf 
162 
269 

*• ^flbe-Qo^^r-jg) 
26 2 

i ih^sgija., Ic) 
2 BJ 

.'.•••"' ' 3 . 9 " " . f ' • ' ' (B) 

31*23900 \ ' " .-„{BC) 

fe" ' Y -̂7^6. B'J%iS^ (C)1 
195 

, '19'100 Jf, ,. . (C) 
^ <;?36 6'-f.fei5£&;{C)i 

145 
144 

«^iT2066^-'^^^^{B)! 
95 
27 J 

" ' ' '6^4 i " .*{B)-
1880. - i^'XilB) 

51 J 
«t -16630,1''" 0 'sM 

1 7 
183 
21.8 
198 
7.8 B 

573 

1 5 BJ 
17 8 J 

, . .>16000' / " ^ . ^ (Cj* 
48 

14.5 
49 9 

.'^-^k-989a%'%(t)i 
8.8 B 
1.6 

1200 

OJ 

o 
M 
VO 
00 
vo 

B • Analyte detected in associated blank 
J - Reported value estimated In quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC • Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-212 
MA-SO212-SS-1.0 

12/14/2001 

1 -1.5 ft 
MB0ER7 

MA-SO-212 
MA-SO212-SS-1.0D 

12/14/2001 

1-1.5ft 

MB0ER9 

MA-SO-213 

MA-SO213-SS-1.0 

12/14/2001 

1 -1.5 ft 

MBOESO 

MA-SO-214 

MA-S0214-SS 

10/18/2001 

0.5 - 1 ft 

MB0CJ2 

MA-SO-301 
MA-SO301-SS-1.0 

12/13/2001 

1 -1.5 ft 
MB0D04 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

4 1 BJ 
^ i i : 2 7 ' 7 i 1 ) l # < -iB, 
V , ,13000"^^." c 
' " ' t 1 7 8 l X i 2 1' 

16.2 
99 7 

• - ' 2140- ' ' ' -(B) 
9.7 
1.3 

0.53 B 

'"• r~ 1880i>" ' i^f(B!| 

3 2 BJ 
•\1t '24,11- '^iJs) 
t l3860' iV2>^?c) 

r i B W . ' i ' ^ ' H m 
15.1 
90.7 

- ' . --"1620 ''--rr'iMB) 
10.8 
1.2 

0.49 B 

¥i-^moMMJWf 

77 J 
.1;3~12100*- r - v i i r i a 

0 62 B 
9.6 
21 

278 
6.5 B 

446 

2 8 BJ 
14 9 

Jrrfc3660'ST»^(C)^ 
2 

•^ 538 " ' (BQ 
64.2 
497 
15.4 
1.2 

453 

1 2 J 
175 

& 5 I 3290U-T-.-=W 
0 75 B 

T / T i C S I . ' J " IB) 
93.7 
502 

2 

OJ 

o 
H 
VO 
VO 
o 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 
Sample interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-301 
MA-SO301-SS-1.0D 

12/13/2001 
1-1.5 ft 
MB0D05 

MA-SO-302 

MA-SO302-SS-1.0 

12/12/2001 
1-1.5 ft 
MB0CZ2 

MA-SO-303 

MA-SO303-SS-1.0 

12/13/2001 
1-1.5 ft 
MB0D02 

MA-SO-401 

MA-SO401-SS-1.0 

12/17/2001 
1 -1.5 ft 
MB0ET3 

MA-SO-401 
MA-SO401-SS-1.0D 

12/17/2001 
1 -1.5 ft 
MB0ET4 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

1 9 J 
., 2 3 - - (B) 

3360 J - (C)-' 
1 1 B 

^'-' -34 7"=.J-"-~?-*W 
160 

4:J-#1110--^«S\'(Br: 

2.5 
0.26 J 

1.4 J 
177 
1080 J 

51 
^-^..='24 5 J . . (B) 

358 
iM lAQ20- i i k ' - . (B) 

2.1 
0.88 J 

1 9 J 
.'.•33':8,';-' • (BC) 

796 
0 86 B 

13 J 
67.5 
541 

1.5 

1 9 BJ 
-- .339" : ! ' " " J. (BC) 

' 12600 A..,.! (C) 
46 J 

* • . 256 '2"f^'(BC)* 
58.7 
512 

15.5 
1.6 

1"740 r , ' > ' - 1 l l ' 

1.5 BJ 
321 '•' fBC) 

10900 . ''(C) 
39 J 

4 -225 ' l l ! ! ' / (BC)' 
57 5 

r - . - - . 661 ' -5^M(B) ' 
13.6 
1.6 

--• ' 1670-"' •• "..• '{% 

OJ 

o 
M 
VO 
VO 
M B - Analyte detected in associated blank 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC • Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-3 
Surface Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-402 

MA-SO402-SS-1.0 
12/17/2001 

1 -1.5 ft 
MB0ET2 

MA-SO-403 
MA-SO403-SS-1.0 

12/17/2001 
1 -1.5 ft 
MB0ET6 

MA-SO-404 

MA-SO404-SS-1.0 
12/17/2001 
1 -1.5 ft 
MB0ET5 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 
2400 

4100 
2 

1500 

5 
29 

1600 
8 
38 

130 
5 
34 

12000 

1 1 BJ 
"*?i;«322 4 ' i c i - y c ) 
- .•'7630-'- •. (C)' 

23 J 
t i . -261 . .- ' . //QBC) 

44.5 
548 
10.7 
1.2 

900 

1 2 BJ 
r ^*'g?246T-;^-~i(ic') 

- 4670" ' - • - '(C) 
0 91 BJ 

- - £ \ t 326%'-'- ,.>(BC) 

52.9 
526 
12.4 
1.7 

0.23 

507 

1 6 BJ 
^y. -"40 4if*4 -** ("BCjl 
., - 22600. (Cji 

1 6 J 
-X. 33*8 S.' • -- (B)S 

33.4 
505 

12 
1.4 

738 

OJ 

o 
M 
VO 
VO 
to 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 12 of 12 



Table 5-4 
Surface Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-02 
MA-SB02-SS 
10/18/2001 

0.5 -1 ft 
B0DD7 

MA-SB-06 
MA-SB06-SS 
10/15/2001 

0.5-1 ft 

B0D96 

MA-SB-08 
MA-SB08-SS 

10/16/2001 
1 -1.5 ft 

B0DA9 

MA-SB-106 
MA-SBI 06-SS 

10/22/2001 

0.5 -1 ft 
B0DG7 

MA-SB-108 
MA-SB108-SS 

10/22/2001 

0.5-1 ft 

B0DF9 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, beta 
DDE-4,4 
Dieldrin 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 

170 

9000 
180 

2000 
2000 

500 
3 

54000 
4 

68 J 
15 J t.(c): 

630 
• •(- . '73 JN ,.̂ (C) 

28 

420 

* 10000-Jr. 
- ATfom^k'." 

(B)1 

'4afl 

: 6 6»J ...̂ .(C) 
11 NJ 

.*--. 13-X<" '1(C) 
240 J 
200 NJ 

OJ 

o 
H 
VO 
VO 

J - Reported value estimated in quantity 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 1 of 4 



Table 5-4 
Surface Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F2a 

MA-SB-108 

MA-SB108-SS-D 

10/22/2001 

0.5 - 1 f t 

B0DG1 

MA-SB-118 

MA-SBI 18-SS 

10/18)2001 

0.5 - 1 ft 

B0DD8 

MA-SB-120 

MA-SB120-SS 

10J16J2001 

1 - 2.5 ft 

BODBO 

MA-SB-122 

MA-SB122-SS 

10)16)2001 

0.5 - 1 ft 

B0DB3 

MA-SB-124 

MA-SBI 24-SS 

10)17)2001 

0.5 - 1 ft 

B0DB7 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, beta 

DDE-4,4 

Dieldrin 

Pcb-araclor 1254 

Pcb-araclor 1260 

50000 

50000 

50000 

170 

9000 

180 
2000 

2000 

500 
3 

54000 

4 
11 NJ 

.,-, .. ''Si''A5 J : ^ ' - , (C) 

220 J 

240 NJ 

81 J 

.#M26'ob>'' ' ' •-'••%\H 

15 J 

..-.*i '^x5 7 J N - ^ . (C): 

30 
,'€ ,-15 I J N -v,'(c) 

160 J 

260 
iJ. ' '1300.» ".^ (BC). 

OJ 

o J - Reported value estimated in quantity 
M N - Quality control sample spike recovery for this analyte was outside specified limits 
^ (A, B, C) - Exceeds criteria 
^ Exceedences highlighted 

IGWSCC • Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 2 of 4 



Table 5-4 
Surface Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-124 
MA-SB124-SS-D 

10/17/2001 
0.5 - 1 ft 
B0DB4 

MA-SB-14 

MA-SBI 4-SS 
10/15/2001 
1-1.5 ft 

B0D93 

MA-SB-47 
MA-SB47-SS 
10/18/2001 
0.5 -1 ft 

B0DD1 

MA-SB-60 
MA-SB60-SS 
10/16/2001 
1.5-2 ft 

B0DA4 

MA-SB-81 
MA-SB81-SS 

10/18/2001 
0.5 - 1 ft 

B0DE1 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, beta 
DDE-4,4 
Dieldrin 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 

170 

9000 
180 

2000 
2000 

500 
3 

54000 
4 

90 
'-.•; 94-JN- "'(C)' 

130 J 
'"-- r 6 4 0 - _"'>=(B'C), 

2.6 JN 

94 
6.9 JN - -• (C) 
370 J 

28 
^ • ^ . ' : ' ^ : m — •"• (Cj 

280 

.1300 "-*.': '"̂ (BC) 

" 37 - . ' 'i ..(C) 

850 J 
. ' 230 'J'iV '>i(BC) 
-- -..4^00*;: * ,̂--''B(B), 

3.8. JN -"• -(C)' 

47 

OJ 

o 
VD 
VD 

tn 

J - Reported value estimated in quantity 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 3 of 4 



Table 5-4 
Surface Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(G) 
EPASSLDA 

F20 

MA-SB-81 

MA-SB81-SS-D 

10/18/2001 
0.5 -1 ft 

B0DD9 

MA-SO-201 
MA-SO201-SS 

10/17/2001 
1.5-2ft 

B0DB8 

MA-SO-203 

MA-SO203-SS 
10/19/2001 

0.5 -1 ft 
B0DF4 

MA-SO-204 

MA-SO204-SS-0.5 
12/17/2001 

0.5 - 1 ft 
B0FW4 

MA-SO-208 
MA-SO208-SS 

10/22/2001 

0.5-1 ft 

B0DH6 

Pesticides and PCBs (ug/Kg) 
Aldrin 
BHC, beta 
DDE-4,4 
Dieldrin 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 

170 

9000 
180 

2000 
2000 

500 
3 

54000 
4 

riv.'6-8j'J^'J..'. (C) 
82 J ^#?Sr5000l.'J--.'-l"la? 

19000 * (B) 
. ' J : ^ \ \ *4 J*N''€t̂ (̂C) 

1300 

73 JN 

170 
- " " i2o''jN'i*r-(c) 

3200 X*" " (B) 

16 J 
'n-*¥l8iNTj5 ' (C) 

410 
220 NJ 

OJ 
o 
l - » 
vo 
vo 

J - Reported value estimated in quantity 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC • Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 4 of 4 



Table 5-5 
Subsurface Soil - Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
sta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Volat i le Organic C o m p o u n d s (uq /Kq 

Benzene 

Bromomethane 

Chloroform 

Dichloroethene-1,2 trans 

Dichloroethylene-l, 1 

Dichloroethylene-1,2 cis 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
IGWSCC 

IB) 

NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-MW-12S 

MA-MW-12S-S 

10/30/2001 
5 .4 -15 .4 ft 

B0AW8 

MA-MW-13S 

MA-MW-13S-S 

10/30/2001 
6 .6-16.6 ft 

BOAXO 

MA-MW-14S 

MA-MW-14S-S-9D 

01/10/2002 
7 - 2 0 ft 

B0G08 

MA-MW-15S 

MA-MW-15S-S 

10/29/2001 

6 .8 -16 .8 ft 

BODHO 

MA-MW-16S 

MA-MW-16S-S 

10/29/2001 

6 .5 -16 .5 ft 

B0DF8 

1000 

1000 

1000 

50000 

IOOOO 

1000 

100000 

. 1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

67000 

13000 

1000000 

28000 

1000000 

1000000 

6000 

1000000 

54000 

7000 

30 
200 
600 
700 
60 
400 

13000 

20 
60 

12000 

5000 

2000 

60 
10 

210000 

2 J 

52 

260 
8 J 

S'?-sf;c140--^' 'S'&(C) 

"•** -1100 J i ^ n ( A C ) 

2900 J 

19 
^:.>€230'S^Mi(c) 

83 

:v. ..•2:ioi'.":----(ci 

12 J 

5 J 

1 J 

Jl'-isus.- m 
48 

-

5 J 

89 

' -tfi 'tfo ------(£j"5 

3 J 

14 J 

1 J 

5 J 

1 J 

5 1 - ; 69 \R|:. '^ '{C) 

24 

5 J 

7 J 

5 J 

1 J 

70 

. - .136--^-"-, '(C)' 

19 

270 J 

38 

1 J 

OJ 

o 
M 
VO 
VO 

J • Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwater Soi l C leanup Cr i ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 1 of 5 



Table 5-5 
Subsurface Soil - Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
s ta t i on ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq/Kq 

Benzene 

Bromomethane 

Chloroform 

Dichloroethene-1,2 trans 

Dichloroethylene-1,1 

Dichloroethylene-1,2 cis 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorobenzene-1,2,4 

rrichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
IGWSCC 

(B) 

NRDCSCC 

(Cl 
EPASSLDA 

F20 

MA-MW-18S 

MA-MW-18S-S-5 

11/06/2001 
7 .8 -17 .8 ft 

BQAX5 

MA-MW-18S 

MA-MW.18S-S-5D 

11/06/2001 
7.8-17.8 f t 

BQAX6 

MA-SB-02 

MA-SB02-S 

10/18/2001 
4.5 - 5 f t 

B0OD5 

MA-SB-04 

MA-SB04-S 

10/16/2001 

5 - 5.5 f t 

BQDA7 

MA-SB-06 

MA-SB06-S 

10/15/2001 

5 - 5 . 5 ft 

B0D97 

1000 

1000 

1000 

50000 

IOOOO 

1000 

100000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

67000 

13000 

1000000 

28000 

1000000 

1000000 

6000 

1000000 

54000 

7000 

30 
200 
600 
700 
60 
400 

13000 

20 
60 

12000 

5000 

2000 

60 
10 

210000 

"' .- "*r67-*j 'g^- -(C) - :̂ M§6sm .̂̂ iP) 

1 J 

1 J 

3 J 

6 J 

' 4 7 . 6 ; j ' ' ' (C) 

4 J 

9 J 

3 J 

13 

140 
5 J 

16 
26 

7 J 

:"WS59"'i'%.'-'' 'iVf 
31 

' ''52'0 J ' 'Ic) 

290 J 

OJ 
o 

vo 
vo 
00 

J - Repor ted va lue es t ima ted in q u a n t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r Soi l Cleanup Cri ter ia 
NRDCSCC • Nonres ident ia l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 2 of 5 



Table 5-5 
Subsurface Soil - Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
Stat ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq /Kq 

Benzene 

Bromomethane 

Chloroform 

Dichloroethene-1,2 trans 

Dichloroethylene-l,1 

Dichloroethylene-1,2 cis 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

rrichlorobenzene-1,2,4 

rrichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F20 

MA-SB-08 

MA-SB08-S 

10/16/2001 

6.5 - 7 f t 

B0DA8 

MA.SB-11 

MA-SBI l -S 

10/15/2001 
N/A 

B0D92 

MA-SB-112 

MA-SB112-S 

10/17/2001 

4 - 4.5 ft 

B0DC2 

MA-SB-118 

MA-SB118-S 

10/18/2001 

4.5 - 5 ft 

B0DD6 

MA-SB-122 

MA-SBI 22-S 

10/16/2001 

8 - 8 . 5 f t 

B0DB2 

1000 

1000 

1000 

50000 

10000 

1000 

100000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

67000 

13000 

1000000 

28000 

1000000 

1000000 

6000 

1000000 

54000 

7000 

30 
200 
600 
700 
60 

400 
13000 

20 
60 

12000 

5000 

2000 

60 
10 

210000 

.% '260 ••;,'-, ic) 

5 J 

29 
120 

79 

2 J 

1 J 

250 

»- i i i e O O " ' ; - • JC) 

--'sCfsl'SO'SJ''' '^~A{C) 

13066s; ' (AC) 

-'630.6'eO'i, -'(ABC) 

-^-issMj^-,: m 
250 J 

2 J 

7 J 

5 J 

.-ab'. '.270~Wiii-A^ -(C) 

12 J 

5 J 

..?r-,- .71i:;,>r-c.i(c) 

21 

15 

"-.•.320 1}ii'--r-f-3{Qh 

17 

12 J 

17 

6 J 

9 J 

7 J 

4 J 

37 

3 J 

> t - - " 12 J % T (C) 

38 

OJ 

o 
M 
VD 
VD 
VD 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impac t to Groundwate r Soi l C leanup Cri ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 3 of 5 



Table 5-5 
Subsurface Soil • Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
s ta t ion ID 

S a m p l e l D 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

Volat i le Organic C o m p o u n d s (uq /Kq 

Benzene 

Bromomethane 

Chloroform 

Dichloroethene-1,2 trans 

Dichloroethylene-1,1 

Dichloroethylene-1,2 cis 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

rrichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F20 

MA-SB-124 

MA-SBI 24-S 

10/17/2001 
4 - 4.5 f t 

B0DB5 

MA-SB-130 

MA-SBI 30-S 

10/17/2001 

5 - 5.5 ft 

B0DC1 

MA-SB-14 

MA-SB14-S 

10/15/2001 
9 - 9.5 ft 

B0D98 

MA-SB-42 

MA-SB42-S 

10/18/2001 

4.5 - 5 f t 

B0DC7 

MA-SB-47 

MA-SB47-S 

10/18/2001 

4.5 - 5 ft 

B0DC8 

1000 

1000 

1000 

50000 

IOOOO 

1000 

100000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

67000 

13000 

1000000 

28000 

1000000 

1000000 

6000 

1000000 

54000 

7000 

30 
200 
600 
700 
60 

400 
13000 

20 
60 

12000 

5000 

2000 

60 
10 

210000 

10 J 

3 J 

2 J 

-" ir- . l •'43Xe-.*St.(C) 
58 
19 

4 J 

33 

17 

4 J 

2400 J 

':4;-i":iio m 
6 J 

16 J 

6 J 

6200 

60 

8 J 

6 J 

220> • . • (Cĵ  

2 J 

Hii i i tsSiJ^Bi (c) 

7'J 
32 

280 J 

.:- :̂Sii6*o6^*-5:#5(AC)| 

•s.iioooo"4?'l"{Ail 

250 J 

20000', • ' """Jf^c) 

OJ 
o 
to 
o 
o 
o 

J - Repor ted va lue es t ima ted in q u a n t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC • Impac t to Groundwate r Soi l C leanup Cr i ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soi l Cleanup Criteria 

05/20/2004 

Page 4 of 5 



Table 5-5 
Subsurface Soil - Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
s ta t ion 10 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

Volat i le Orqanic C o m p o u n d s (uq /Kg 

Benzene 

Bromomethane 

Chloroform 

Dichloroethene-1,2 trans 

Dichloroethylene-1,1 

Dichloroethylene-l,2 cis 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 

IGWSCC 

(B^ 

NRDCSCC 

(C^ 

EPASSLDA 
F20 

MA-SB-56 

MA.SB56-S 

10/16/2001 
8.5 - 9 ft 

B0DA1 

MA-SB-60 

MA-SB60-S 

10/16/2001 
6 . 5 - 7 f t 

B0DA2 

MA-SO-201 

MA-SO201-S 

10/17/2001 
4.5 - 5 ft 

B0DB6 

1 
1000 

1000 

1000 

50000 

10000 

1000 

100000 

1000 

1000 

500000 

100000 

50000 

1000 

IOOOO 

67000 

13000 

1000000 

28000 

1000000 

1000000 

6000 

1000000 

54000 

7000 

30 
200 
600 
700 
60 

400 
13000 

20 
60 

12000 

5000 

2000 

60 
10 

210000 

76*.'.- r-(c)> 

6 J 

84 

13 
590 J 

' " . •• 63 •':!-'(C). 

380 

. 700 J "" • ' - . (C) 

9800 

2600 

54000 

X . .31000= ' " ' '"(ABC) 

- , 16060,' • ' . - (AC) 

*r.;e296b6£j-^V.,-(c)i 

x J S A i d O O l ^ - r -^ (ABC)' 

' .^-! I4%0W-i: t - (C)" 

' 14060 J - (C) 

i 3 3 0 0 - J " . (C) 

- 15000-\ - . (AC) 

' ..52'o6o.o' : . ' j i ^ ' (AC) 

OJ 
o 
to 
o 
o J - Repor ted va lue es t ima ted in q u a n t i t y 

(A, B, C) - Exceeds cr i te r ia 
Exceedences h i g h l i g h t e d 

IGWSCC • Impact to Groundwate r Soi l C leanup Cr i ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soil Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 5 of 5 



Table 5-6 
Subsurface Soil - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Semivo la t i le Orqan i c C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pvrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dichlorobenzidine-3,3 

Fluoranthene 

Indenod ,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrosodiphenylamine-n 

Phthalate, di-n-butyl 

Pyrene 

(Al 

IGWSCC 

(Bl 

NRDCSCC 

(C) 

EPASSLDA 
F20 

MA-MW-12S 

MA-MW-12S-S 

10/30/2001 
5 .4 -15 .4 ft 

B0AW8 

MA-MW-15S 

MA-MW-15S-S 

10/29/2001 
6 .8 -16 .8 ft 

BODHO 

MA-MW-16S 

MA-MW-16S-S 

10/29/2001 
6 .5-16.5 ft 

B0DF8 

MA.MW-18S 

MA-MW-18S-S-5 

11/06/2001 

7 .8 -17 .8 ft 

B0AX5 

MA-MW-18S 

MA-MW-18S-S-5D 

11/06/2001 

7 .8 -17 .8 f t 

BOAXO 

q/Kq) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

100000 

500000 

50000 

100000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 

10000000 

4000 

4200000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

7 
4300000 

14000 

500 
84000 

1000 

2300000 

4200000 

TJ"S570ff&ri5 
^- i - j mQWk-% 
•i-/Il6200??it -

2900 

410 
6100 

.̂ -'̂ •'ebO' f i - i - (B) 

9400 

1900 J 

64 J 

8700 

. - l "4700tJ - - , . -(BC) 

f» 3906*'J : .i""-r(B! 

^ ' 4 2 0 0 J - (B) 

2700 J 

* " i ^ m o j . (Cj 
3500 J 

650 J 

9100 J 

1900 J 

460 J 

8000 J 

1100 J 

" i>92b:j4iSif i iF: 
970 J 
860 J 
130 J 

1200 J 
200 J 

2100 J 
620 J 

250 J 

1800 J 

1500 J 

k.^MioTM'Mf-'M 
1500 J 

1200 J 

190 J 

1400 J 

220 J 

3100 J 

730 J 

2200 J 

1900 J 

S S t i ^ o W M "^--'(B) 
2000 J 

1900 J 

240 J 

1700 J 

310 J 

4100 J 

840 J 

2500 J 

OJ 
o 
to 
o 
o 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r So i l C leanup Cr i ter ia 
NRDCSCC - Nonresident ia l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 
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Table 5-6 

Subsurface Soil - Semivolatile Organic Compound Results Above Criteria 
Martin Aaron Superfund Site 

Camden, NJ 
Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-62 

MA-SB02-S 

10/18/2001 
4.5 - 5 f t 

B0DD5 

MA-SB-04 

MA-SB04-S 

10/16/2001 
5 - 5.5 ft 

B0DA7 

MA-SB-06 

MA-SB06-S 

10/15/2001 
5 - 5.5 ft 

B0D97 

MA-SB-08 

MA-SB08-S 

10/16/2001 

6.5 - 7 f t 

B0DA8 

MA-SB-09 

MA-SB09-S 

10/15/2001 

3 - 3.5 ft 

BODOO 

Semivo la t i le Organ ic C o m p o u n d s (ug/Kg) 

Benzo(a)anthracene 

Benzo(a)pvrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dichlorobenzidine-3,3 

Fluoranthene 

Indenod,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrosodiphenylamine-n 

Phthalate, di-n-butyl 

Pyrene 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

100000 

500000 

50000 

100000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 

10000000 

4000 

4200000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

7 
4300000 

14000 

,500 

84000 

1000 

2300000 

4200000 

: . '8066-J'•^..UBC) 

' - " 9606 - • '-'(BC) 

13600 " •• (BC) 

• • « . 5300 - - . .,•(8)': 

•̂ .a-̂  1400 ^";.*crc) 
8700 

*,?.- 1206t%-^^(B!» 

21000 
.- '"* 6I60T V-**fB) 

1400 

18000 

" . 1 ; 13060" 

%v-i-36eb".-
. ..% 1 7 0 6 6 -

J ' d ' 9 5 0 0 . ' : 

• * i l>29 '60-J- . - -

(BC) 

(BC) 

(BC) 

(B)' 

(C) 

13000 
^3-|?33b'o'-3 r''r-«K-.(BC) 

25000 
l^'fifsM'"^ ;̂ " . ' (B ) 

760 J 

24000 

1400 J 

,-.Ji-1700.J> / (B) 

2400 J 

910 J 

210 J 

1700 J 

300 J 

2500 J 

1100 J 

IOOOO J 

200 J 

2100 J 

920 J 

- - lOOO^j/ ' } . ><(8) 

1400 J 

630 J 

200 J 

1100 J 

330 J 

2300 J 

730 J 

2200 J 

500 J 

1400 J 

r.-. 3106 . - • • " W 
- •• 3406 j ' - ' " ' (B) 

5100 J ' -.r.(BC) 
2200 

".•'-•'•806:-'--i!5-Tg-9{ci 
3900 J 

^ P - . 7 3 6 S - ^ - « ^ i ' 

7600 J 
2300 

• - '• 940 * '-tifcr 
. i 89006 ' ":-'dC) 

92000 
6700 J 

OJ 

o 

O 
O 
OJ 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impac t to Groundwate r Soi l C leanup Cr i ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soi l Cleanup 
Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-6 
Subsurface Soil - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfurid Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
sta t ion ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

Semivolat i le Orqan ic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzofbjfluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dichlorobenzidine-3,3 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrosodiphenylamine-n 

Phthalate, di-n-butyl 

Pyrene 

(AJ 
IGWSCC 

q/Kg) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

100000 

500000 

50000 

100000 

100000 

100000 

100000 

(^1 

NRDCSCC 

4000 

660 
4000 

4000 

40060 

660 

10000000 

4000 

4200000 

10000000 

(C) 
EPASSLDA 

F20 

2000 

8000 

5000 

49000 

600 
160000 

2000 

7 
4300000 

14000 

500 
84000 

1000 

2300000 

4200000 

MA-SB-106 

MA-SBI 06-S 

10/22/2001 
5 . 5.5 f t 

B0DG8 

t " & - 5900< 

'^^""^SOOO.*/" 

J: ' :3\5400* 4 

-^il^toob* " 

aci 

iB, 

,BC. 

Bl 

390 J 

5700 

, '1200-t l ' ' rf-(B) 

8900 

3100 J 

440 

83 J 

11000 

MA-SB-108 

MA-SB108-S 

10/22/2001 
4.5 - 5 f t 

BODGO 

230001- ^'''-^^ (BC) 

\120b'0C -•'- (BC) 

tf 11000--.: . (BC) 

" '11060 ' .X« .' '.(B) 

- .3206 ^"<" (C) 

26000 

- ^ - , - 1900 -J - (S) 

43000 

. S '6360 -J '•;• (B) 

1200 

110 J 

52000 

MA-SB-120 

MA-SBI 20-S 

10/19/2001 
2 - 2.5 ft 

B0DE7 

370 J 

. 130066 J '> - (Ar 

MA-SB-124 

MA-SB124-S 

10/17/2001 

4 - 4.5 ft 

B0DB5 

i •I*2000S;'!$'i*'*(Cj' 
1 * 'M,76S' i SM-^ifsj 

2000 

1200 

400 J 

2100 

280 J 

3500 J 

1000 

430 

380 J 

2800 

MA-SB-130 

MA-SBI 30-S 

10/17/2001 

5 - 5 . 5 ft 

B0DC1 

1600 

J!ii46b*^'.':>"-(B) 
1600 , 
1100 

- i f ' 1 "'600'.*"' ji,(C) 
1700 
250 J 

4400 
760 

29000 
IC'f, %1;700 • -. (C)-

28 J 
4000 

OJ 
o 
t o 
o 
o 

J - Repor ted va lue e s t i m a t e d in quan t i t y 
(A, B, C) • Exceeds c r i te r ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r So i l C leanup Cr i ter ia 
NRDCSCC - Nonres ident ia l Direct Contact Soi l C leanup 
Cr i te r ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 3 of 6 



Table 5-6 
Subsurface Soil - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
station ID 
Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

Semivolatile Orqanic Compounds (u 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dichlorobenzidine-3,3 
Fluoranthene 
Indenod ,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrosodiphenylamine-n 
Phthalate, di-n-butyl 
Pyrene 

(A) 
IGWSCC 

q/Kg) 
500000 
100000 
50000 
500000 

500000 
100000 
100000 
100000 
500000 
50000 
100000 
100000 
100000 
100000 

(Bl 
NRDCSCC 

4000 
660 

4000 
4000 

40000 
660 

10000000 
4000 

4200000 

10000000 

(Cl 
EPASSLDA 

F20 

2000 
8000 
5000 

49000 
600 

160000 
2000 

7 
4300000 

14000 
500 

84000 
1000 

2300000 
4200000 

MA-SB-29 
MA-SB29-S-5.0 

12/12/2001 
5 - 5.5 ft 
B0DX7 

1400 J 
1'400-J " .^' (B) 

1300 J 

1700 J 

2600 J 

2600 J 

MA-SB-31 
MA-SB31-S 
10/17/2001 
6.5 - 7 ft 
B0DC3 

iM27d00r,l 'f ' ;N(BC) 
. '., 24000^! -'" (BC) 
,. - .36066 "X (BCj 

S3ft^obl)T.Jl3t^* (c) 
28000 

. u "--4100" J. -.̂ . (BC) 

49000 
* - i ^46 '66^? -^ - (BC) 

3000 J 

60000 

MA-SB-56 
MA-SB56-S 

10/16/2001 
8.5 - 9 ft 
B0DA1 

970 
J^- .J2Q y:^--. -IB, 

830 
570 
100 J 
910 
140 J 

1400 
410 J 

750 

1300 

MA-SB-60 
MA-SB60-S 

10/16/2001 
6.5 - 7 ft 

B0DA2 

^ ^ 0 0 0 6 2 J & i ^ ( A C ) . 

MA-SB-62 
MA-SB62-S-5.0 

12/12/2001 

5-5.5 ft 
B0DX2 

'-;:'• t4bo J -.t.{B) 
1600 J 
1600 J 

1800 J 

3500 J 

2800 J 

OJ 
o 
to 
o 
o 
on 

J • Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-6 
Subsurtace Soil - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
s ta t ion ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

Semivolat i le Organ ic C o m p o u n d s (u 

Benzo(a)anthracene 

Benzo(a)pvrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dichlorobenzidine-3,3 

Fluoranthene 

Indenod ,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrosodiphenylamine-n 

Phthalate, di-n-butyl 

Pyrene 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(Cl 

EPASSLDA 
F20 

MA-SB-67 

MA-SB67-S-5.0 

12/12/2001 
5 - 5.5 ft 

B0DX3 

MA-SB-68 

MA-SB68-S-4.5 

12/13/2001 
4.5 - 5 f t 

B0DY8 

MA-SB-69 

MA-SB69-S-2.0 

12/12/2001 
2 - 2.5 ft 

B0DW8 

MA-SB-75 

MA-SB75-S-4.5 

12/12/2001 

4.5 - 5 f t 

BODXO 

MA-SB-81 

MA-SB81-S 

10/18/2001 

4.5 - 5 ft 

BODEO 

q/Kg) 

500000 

100000 

50000 

500000 

500000 

100000 

100000 

100000 

500000 

50000 

100000 

100000 

100000 

100000 

4000 

660 
4000 

4000 

40000 

660 

10000000 

4000 

4200000 

10000000 

2000 

8000 

5000 

49000 

600 
160000 

2000 

7 
4300000 

14000 

500 
84000 

1000 

2300000 

4200000 

i ll.-22'bO-J ... ' i i (C) 
-^•-^• f lOO' j ' -^ 'MB) 

1800 J 
2300 J 

2600 J 
420 J 

4000 J 
1100 J 

3700 J 

1800 J 

' .?220b"* j" . - "(B) 

1900 J 

2000 J 

2200 J 

2400 J 

1400 J 

2300 J 

1500 J 

-Zfi-, laoo.-tfS"-' (B)' 
1100 J 

1000 J 

210 J 

1700 J 

200 J 

3000 J 

580 J 

3200 J 

A^ilSOOOO-fJaAf '(BC) 
' 1f50006-'J>j'' '.(ABC) 

150600 J ' (ABO) 

: - ,140000 J ' \ (BC) 

S.i„68000:JL'^£-S^:(C) 

i"S,180000?j"5^3lS(BC) 

'^" ' -22606-J • :< • (BC) 

?Jl4'20000-J.,%-4.. (Aj 

n'»tmoQomAmBcf 
76000 J 

' ^ ' 3 5 0 0 0 0 J J / ' . ''''(Aj 

....'-|g-^5400.ij-.#-'4i(BC) 

"'"'.-'-"^soo* '-\^^y h 
• 6600 ' (BC) 

2200 

c .%?".21900 '* ' ; .y i(C) 

5600 

' " i ' 690 J ' (B) 

14000 

2600 

780 

41 J 

12000 

OJ 
o 
to 
o 
o J • Repor ted va lue es t ima ted In quan t i t y 

(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impac t to Groundwater So i l C leanup Cr i ter ia 
NRDCSCC - Nonresident ia l Direct Contact Soi l Cleanup 
Cr i te r ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-6 
Subsurtace Soil - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

Semivolatile Orqanic Compounds (u 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 

Dichlorobenzidine-3,3 
Fluoranthene 

lndeno(1,2,3-cd)pyrene 
Isophorone 
Naphthalene 

Nitrosodiphenylamine-n 
Phthalate, di-n-butyl 

Pyrene 

(A) 

IGWSCC 

q/Kg) 
500000 
100000 

50000 
500000 

500000 
100000 
100000 
100000 
500000 

50000 
100000 
100000 
100000 

100000 

(B) 

NRDCSCC 

4000 
660 
4000 
4000 

40000 
660 

10000000 

4000 

4200000 

10000000 

(C) 

EPASSLDA 
F20 

2000 
8000 
5000 
49000 

600 
160000 
2000 

7 

4300000 
14000 
500 

84000 
1000 

2300000 

4200000 

MA-SB-82 

MA-SB82-S 

10/19/2001 
4 - 4.5 ft 

B0DE3 

"-T*;5ooo.££*? TBC)'' 
>.4900 ' (B)' 

•."i£?6360 -lfi».'' (BC), 
2000 

•- •• 690 J - . (C) 
6100 

• '%-770.a.-- .{BT 

9900 

2900 

1300 J 

40 J 
11000 

MA-SO-209 

MA-SO209-S 

10/22/2001 
5 - 5.5 ft 

B0DH7 

58 J 
63 J 
67 J 
67 J 

76 J 

--350-.J . . (C) 
82 J 

49 J 

90 J 

MA-SO-303 

MA-SO303-S-6.0 

12/13/2001 
6 - 6.5 ft 

B0DY4 

t ^ \ 926"'0 *J- *'̂ i(BC)' 
. 7000 J ' .(B) 

v-s|:>«'6406"?'J . :-i(8C) 
P ' 57.00:i) ""^(B) 

2000 J ' (C) 
8700 J 

i v z ' ' sob'fj.-'- :*(B) 

15000 J 
1800 J 

1200 J 

14000 J 

OJ 
o 
to 
o 
o 

J • Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-MW-12S 

MA-MW-12S-S 
10/30/2001 

5.4.15.4 ft 

MB0990 

MA-MW-13S 

MA-MW-13S-S 

10/30/2001 
6.6-16.6 ft 

MB0985 

MA-MW-14S 

MA-MW-14S-S-9 
01/10/2002 

7-20 ft 
MB0EY6 

MA-MW-14S 
MA-MW-14S-S-9D 

01/10/2002 

7 - 20 ft 

MB0EY3 

MA-MW-16S 

MA-MW-16S-S 
10/29/2001 

6.5-16.5 ft 
MB0988 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

19 
376 

i ' ' U 1 -l.'.-(c) 
.-<•%.7'-i 9 i : ' - . l^m 

53.1 
239 
1.4 

341 

' : r J^3 i *8S ' i ' ' . -,'(BĈ  
- "7880 "'Ic) 

: 8 4 (C) 
. •''V^30*3t -' . tf (B) 

29.7 
324 

•'-'5.2 '(C)" 
: ^ - - :3u6k i \ ' ^ -r;(B) 

S-- -'l^e^B'j': 
Y - ^ T 3 2 M . - : 

£(cfi 
(BC)' 

185 B 

- . ' 2*0. « (B)< 

13.4 
116 

0.95 BJ 
23.1 

i ^ -d-SJBliji^inc) 
5*iC" 4V8"'*';Sy$*4Bcr 

27 8 B 

' t 20 8 t S * i MB) 
17.6 
155 

21.5 

'"'J^K'/s s-'B.ac^ic) 
:.'€'̂ 'ja29*#St':YBc? 

• 2080 > , , (C) 
0 46 B 

-%,cl l080 -'-v..'(BC) 
44.8 
278 

364 

OJ 
o 
to 
o 
o 
00 

B - Analyte detected in associated blank 
. J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC • Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 1 of 12 



Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron iSupertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-MW-17S 
MA-MW-17S-S-4.5 

11/07/2001 
8-18 ft 
MB09M2 

MA-MW-18S 
MA-MW-18S-S-5 

11/06/2001 
7.8-17.8 ft 

MB0982 

MA-MW-18S 
MA-MW-18S-S-5D 

11/06/2001 
7.8-17.8 ft 

MB0983 

MA-MW-19S 

MA-MW-19S-S-3 

11/06/2001 
5.05-15.05 ft 

MB0984 

MA-MW-21S 
MA-MW-21S-S-10 

01/10/2002 

10-21 ft 
MB0EY4 

Metals (mg/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

4.3 B 
11 9 

4090 ' (C). 
67 

""" - 26:-1 ' '^. '.-(B); 
127 

- i -?^78t'-t.^#^i-W-

641 J 

105 
• . 244'ob: .<-'̂  (C)' 

0 95 B 
f ; > " . - 56 l 2 r ^ " . - (BC) 

104 
380 

1170 J 

74 
. -. 13300 jsn. (C) 

0 54 B 
14 6 
92.8 
330 

982 J 

144 
..'14606.-' ,-.^'(cS. 

53 
78 
113 

• " t ^ 337b'*^ ' / -^{Bj" 

I . ' . 2756VJ Jl*.- (B) 

1.3 BJ 
7.2 
137 

0 33 B 
T-. 301* M-*(S) 

17.5 
277 

340 

OJ 
o 
to 
o 
o 
vo 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 2 of 12 



Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-02 

MA-SB02-S 

10/18/2001 
4.5 - 5 ft 
MB0CJ3 

MA-SB-04 

MA-SB04-S 
10/16/2001 
5-5.5 ft 
MB0CG2 

MA-SB-06 
MA-SB06-S 

10/15/2001 
5 - 5.5 ft 
MB0CF1 

MA-SB-08 

MA-SB08-S 
10/16/2001 

6.5 - 7 ft 
MB0CF8 

MA-SB-09 

MA-SB09-S 
10/15/2001 
3-3.5 ft 
MB0CE6 

Metals (mg/Kg) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

- ' - <48," \ " ' , ' ' (BC) 
991 

1 B 
-30 3 ,£*-> (B) 
30 6 

"*- ?.-; 'm7'^tf'^--iB) 
1.3 

411 

1 2 BJ 
"> 3 4 - f c : ^ (BC) 

615 
1 6 

- "i? 34'fe"„"V*': (B) 
46 9 
211 

179 J 

": ,'•;> »/l J-. 

- 920.J 
- • 17600 "J-

J 8 51̂ 1 - ,: 
..--^2136b;-J» ? " 
'-"fl'-Msiti:.. 
•^^J.iT6lii"4»'o 

- (Cj' 

(BCj 

(Cj 

(Cj 

(BC)" 

MBj' 

-(B)' 

31 J 
3790 J (Bj 

'- "rT.5".6'«BJ:'.':'.'(c) 
•". '•43ito,:*'•-'̂ ' - m 

989 
0 84 B 

" •. 44-1.^ 'T. (BC) 
37 2 
103 

170 J 

••': •tt5.4<BJ '''.^c)' 
; " " ,39.5 ' " (BC) 

333 
1 B 

"*'•..- -129 .̂.. -•-*""*'|BC) 
67 9 

K-'-'AWi:- '*:X-:-(B) 
1.3 
228 J 

OJ 
o 
to 
o 
O 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

I G W S C C - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 3 of 12 



Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F20 

MA-SB-106 

MA-SBI 06-S 

10/22/2001 

5 - 5.5 ft 

MBOCMO 

MA-SB-108 

MA-SBI 08-S 

10/22/2001 

4.5 - 5 ft 

MB0CL3 

MA-SB-11 

MA-SBI 1-S 

10/15/2001 

N/A 

MBOCFO 

MA-SB-112 

MA-SB112-S 

10/17/2001 

4 • 4.5 ft 

MBOCGO 

MA-SB-118 

MA-SB118-S 

10/18/2001 

4.5-5 ft 

MB0CJ4 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

1 3 B 
106 

- 9450'J 
.f-l8i ' . ' . " 

(C) 

(C) 

86 
92 

^y^'>4Boo: -»-'""' ^Pf 
1 7 J 

^.4250 - (Sj 

22 B 
159 

-C" 18300 J .-' * (C) 
57 

I.iM-i'22 4".t.R*'*i.(B) 

97 6 
"StWwso'Tz^^'.iB) 

2 J 
a...,-1770 . -.-.(B) 

1 4 BJ 
- 165::-: ; 5 

4326" * . 

(BC) 

(C) 

0 59 B 

- 22>t* - (BC) 

38.4 
• *86"'4';^"^-: (B) 

4.1 
196 J 

4 1 BJ 
r*-'78"9 - 'JIBC) 

498 
6 

. ^<V293 . "•..:-"'(BC) 

235 
>-t~ 7i6^-'' '" :iS{B) 

1.9 
1040 

2 1 BJ 
: '"2807'%'^ IBC) 

1450 
1 7 

2.« 631-?.'4*-"(BC) 

81 
239 
2.2 
354 

OJ 
o 
to 
o 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
station ID 

Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-120 

MA-SB120-S 
10/19/2001 

2 - 2.5 ft 

MB0CK3 

MA-SB-122 
MA-SBI 22-S 

10/16/2001 
8 - 8.5 ft 
MB0CG4 

MA-SB-124 

MA-SBI 24-S 
10/17/2001 

4 - 4.5 ft 
MB0CG8 

MA-SB-13 
MA-SBI 3-S 

10/19/2001 
8.5 - 9 ft 
MB0CL1 

MA-SB-130 
MA-SBI 30-S 

10/17/2001 
5 - 5.5 ft 
MB0CH3 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

1 8 BJ 
---24"7'J - 't.' (B), 

925 
24 

" -' •••i'2'17'-- 2 - m 
86.8 
538 
1.2 B 

560 

' . 19 4-B'J-" 

. .-4470L. •• 
(Cj 

(BCj 

785 
0.56 B 

r-.'- •268:'..- (BC) 

37.5 
183 

328 J 

1 4 BJ 
-'• "120 . '-•̂ '•(BC) 

a..--.35900 4 "-^^Jicn 
1 6 

•'•'1770 ' * , (BC) 
90.8 
435 
2.3 
596 

.3.1"3" J * : -(BC) 

133 

• " -205 •'• • :(BC) 
53.6 
158 

54.6 

'•-* 19 8 BJ. ' (C) 
- f . l 339b-d.^ii.-"(BC) 

1270 J 
38 J 

' ''* *2300 Jc'"-'(BC) 
554 J 
287 J 

1430 J 

OJ 
o 
to 
o 
H 
to B • Analyte detected in associated blank 

J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-131 
MA-SBI 31-S 
10/19/2001 

5 - 5.5 ft 
MB0CK6 

MA-SB-14 

MA-SB14-S 
10/15/2001 
9 - 9.5 ft 
MB0CE8 

MA-SB-29 

MA-SB29-S-5.0 
12/12/2001 
5 - 5.5 ft 
MB0CZ7 

MA-SB-31 
MA-SB31-S 
10/17/2001 
6.5 - 7 ft 
MB0CH4 

MA-SB-42 

MA-SB42-S 
10/18/2001 
4.5 - 5 ft 
MB0CH7 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

% r -198'Jj"!:Mi.-'.(BCj 
't'<"18500fr>1*-ri(C) 

44 
23 6, - (B). 
40.2 
352 ^ 
27 

• i 2330-,':-;''r.- '(B) 

11 3 
v*f^¥390'^::<^'^(c) 

0 98 B 
i t 132 *i'4BC) 

15.4 
64.3 

319 J 

2.3 J 
i-= 'ir}s§\4i< » : mt 

504 J 
1.1 B 

•:. 33 J (B) 
235 

- j '•--.*-1320^3'--'tT(l 
1.4 

1 3 BJ 
iS*:^^ 164^5^^^. (BC) 

654 
0 12 B 
493 "fe*' (BC) 

94 7 
334 
1.2 B 

64.2 

t-lhSt471-: *;4£(Bc') 
233 
0.39 B 
18.2 

* t S ' ^ 9 l ,^",*(B) 
219 
1.6 
119 

OJ 
o 
to 
o 

OJ B - Analyte detected in associated blank 
J • Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC • Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-47 

MA-SB47-S 
10/18/2001 

4.5 - 5 ft 

MB0CH8 

MA-SB-56 

MA-SB56-S 
10/16/2001 
8.5 - 9 ft 

MB0CF5 

MA-SB-60 

MA-SB60-S 
10/16/2001 
6.5 - 7 ft 
MB0CF6 

MA-SB-66 
MA-SB66-S-4.5 

12/13/2001 
4.5 - 5 ft 

MB0D12 

MA-SB-68 

MA-SB68-S-4.5 

12/13/2001 
4.5-5 ft 

MB0D08 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 

38 

5 
12000 

18.1 
63:3 
0 22 B 
77 6 ' < . .(BC, 

".L.' •= .,908 f ^ f . . - PJ, 
69.9 

124 

** •*'*'" 65.5',e,'-3:4Z:(Bcj 
i6'26'':l.?Ki(c) 

1 B 
49 ' (BC) 

68.9 
159 

182 J 

. ,.' .'21v'J.'r-<.^»,(C) 

^ l 2 3 3 0 6 S f ' r f ! ( B ^ 

i^'-tzm-'Zh'^imi 
1 B 

- ' 373 (BC) 
35.4 
244 
2.5 
635 J 

192 J 

w-n^ioo'̂ s' m 
26 

*- ^ 42 3 (BC) 

210 
256 

".. i8ib-*ii (Bj 

4.6 BJ 
17.4 J 
366 
0 61 B 

t -..65.8 ---'(BC) 
93 9 

"A^2T3"b« : - * ' ^ (B7 
4 

397 

OJ 
o 
to 
o 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-69 
MA-SB69-S-2.0 

12/12/2001 

2 - 2.5 ft 
MB0980 

MA-SB-71 
MA-SB71-S-6.0 

12/13/2001 

6-6.5 ft 
MB0D17 

MA-SB-72 
MA-SB72-S-6.0 

12/13/2001 

6 - 6.5 ft 
MB0D14 

MA-SB-75 
MA-SB75-S-4.5 

12/12/2001 

4.5 - 5 ft 
MB0CZ3 

MA-SB-81 
MA-SB81-S 

10/18/2001 

4.5-5 ft 
MB0CJ8 

Metals (mg/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

38 J 
18 

,- 1800 J ' (Cj 
25 

i l - 22.2 J-f.'.--;.(B), 
330 

f'Sr-.'-234o 4?fe#4iii 
2.3 

V,S 224 J -
.''< 4780 - . 

(BCj 

•(Cj 

04 B 
.'x<,?27 9'. . • (Bj 

49 1 
163 

218 

. 7 2T>BJ (C) 

- . ^ 61 -J • : TBC) 

6680 i ; ' (Cj-
1 2 B 

184 
45 6 

*1.^C7^20'^£«'^(B)''' 
27 
374 

'*2o . <; (B) 
1160 J 
2"9lL . SiBc): 
.30.*J ! * ' '> " : (B) 
108 

t^^mt-s'i^^igrBi 

?"n:'-9500Mi'JS&iB)' 

" -297 J - I (BC)' 
12300 ' ' 5.(C) 

78 
-.r^^ 32.'4','-i..j> .^(B); 

58 7 
436 

*5''-V'5960i;'.:. v,-;f(B)' 

OJ 
o 
to 
o 
!-• 
Ol 

B • Analyte detected in associated blank 
J • Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-82 

MA-SB82-S 
10/19/2001 

4 - 4.5 ft 
MB0CK4 

MA-SB-96 

MA-SB96-S 
10/22/2001 

4.5 - 5 ft 

MB0CL8 

MA-SB-97 
MA-SB97-S 

10/22/2001 

4.5 - 5 ft 

MB0CL6 

MA-SB-98 

MA-SB98-S 
10/22/2001 

5 - 5.5 ft 

MB0CM2 

MA-SO-201 
MA-SO201-S 

10/17/2001 

4.5 - 5 ft 

MB0CG9 

Metals (mg/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper . 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

-. * 25 J" - - (Bj 
1330 

45 

^^Mmm^smo) 
40 8 
339 

542 

1 7 B 
2ff:-. -

,--» :2460.J •-• 
(B) 

-"(C) 

11 6 
34 

- " 2650" -•* ' ( B T 

1.8 J 
501 

09 B 
.. 49.4 '- " (BC). 

.-.:. '-14000--J- - - . (Cj 
04 B 

E^^'S5.B>E^Mm 
40 5 
409 
1.4 J 

469 

' ' 1780 ", "(BC)* 
. - ,1870 ^ , . . i ,(C)i 

1 3 
.e-:S?3.iW'':Jif.'(B'cTi 

242 
.:i276* - -(B) 

1.3 J 
511 

2 BJ 
-«-Si 66:3- J L . (BC) 
- ' i Jl49b0-.-6... ' .''(C) 

74 

WS: ' - ' i t i ^^^ im) 
367 

L "• 842'^ "'"> (B) 
1.8 
734 

OJ 
o 
to 
o 
M 
CTl B - Analyte detected in associated blank 

J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-203 
MA-SO203-S 
10/19/2001 

4 - 4.5 ft 
MB0CK7 

MA-SO-207 

MA-SO207-S 
10/22/2001 

4.5 • 5 ft 
MB0CM1 

MA-SO-208 
MA-SO208-S 
10/22/2001 

4.5 • 5 ft 
MB0CM5 

MA-SO-210 
MA-SO210-S-5.0 

12/14/2001 

5 - 5.5 ft 

MB0ER6 

MA-SO-211 

MA-S0211-S-4.5 
12/14/2001 
4.5-5 ft 

MB0ER5 

Metals (mq/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 
600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

5 -«S."48 6W~ki.'-rBC)* 

" ' '31766: '^"^ ' .(C)' 
16 

-'•:^'|-128^---(BC), 

40.3 
277 
19 

i 1560,-ii":- »,(B), 

1 B 
?t^^'&133*fe.V,,(BCj 

70 6 J 

t 'n?.45?<^v (icT 
363 

48.2 

321 

1 9 B 
135 

" 1020b""jT (C) 
38 
18 

70.5 
525 

3 J 
. ' 1520 -J- - (B) 

^^ . J \240 l JY t t4BCf 

' . 14'000"-**'^.. (C) 
. i ^ - 22 6*., .Jjf^,-.(Cj 

5.9 
41.9 
223 
31 

"« *1960. ; . 1 (Bji 

72 J 
:7-11906 - '"^-(c) 

1 5 
5.6 

13.6 
322 
1.4 
273 

OJ 
o 
to 
o 
H' 

B • Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) • Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 10 of 12 



Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-212 
MA-SO212-S-5.0 

12/14/2001 

5 - 5.5 ft 

MB0ER8 

MA-SO-213 
MA-S0213-S-5.5 

12/14/2001 

5.5 - 6 ft 

MB0ES2 

MA-SO-214 

MA-S0214-S 

10/18/2001 

4 - 4.5 ft 
MB0CH9 

MA-SO-302 

MA-SO302-S-6.0 
12/12/2001 

6 - 6.5 ft 

MB09M3 

MA-SO-303 
MA-SO303-S-6.0 

12/13/2001 

6 - 6.5 ft 

MB0D01 

Metals (mg/Kq) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

1.2 BJ 
166 J 

•*....> ,18500 , i(C), 
i S ' ^ 2 4 8" - *-I.Tc'l1 

17.5 
36.5 
51.8 
2.5 

1340 

. • 479-J (BC) 
t^^ ,10300 „,. .J (C) 

1 1 B 
14.2 
12.6 
38.1 
2.7 
672 

5.6 
444 

r ^ 57-7*"**'••^l" (BC) 
13.3 
81.3 

102 

71 
> 5 0 i 6 ; j , i '5 (C) 

3 
- \^'3h-3iit:'&:-iB)i 

64.3 
363 
1.8 

„ :236 '".'(BC) 
109 J 

0.18 B 
16.8 J 
13.6 
169 

OJ 
o 
to 
o 
l-» 
00 

B - Analyte detected in associated blank 
J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-7 
Subsurtace Soil - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-404 
MA-SO404-S-8.5 

12/17/2001 
8.5 • 9 ft 

MB0ES6 

Metals (mg/Kg) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Zinc 

340 
20 

47000 
100 
20 

600 
600 

1500 

5 
29 

1600 
8 
38 

5 
12000 

1 5 B 

»^' -'-T8Yo*re'*--<^(cji 

7.8 
5.1 

35.3 

115 

OJ 
o 
to 
o 

VO 

B - Analyte detected in associated blank 
J • Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC • Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidential Direct Contact Soil Cleanup 
Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 12 of 12 



Table 5-8 
Subsurtace Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(M 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-MW-12S 
MA-MW-12S-S 

10/30/2001 
5.4-15.4 ft 

B0AW8 

MA-MW-13S 
MA-MW-13S-S 

10/30/2001 
6.6-16.6 ft 

BOAXO 

MA-MW-14S 
MA-MW-14S-S-9 

01/10/2002 

7-20 ft 
B0G11 

MA-MW-16S 
MA-MW-16S-S 

10/29/2001 

6.5-16.5 ft 
B0DF8 

MA-MW-17S 

MA-MW-17S-S-4.5 
11/07/2001 

8-18 ft 
BOAYO 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, alpha 
BHC, beta 
BHC, gamma (Lindane) 
DDE-4,4 
Dieldrin 
Heptachlor Epoxide 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 
50000 

170 

9000 
180 

2000 
2000 

500 
0.5 
3 
9 

54000 
4 

700 

5 NJ 

11 J 

^^KUB^giia 

. - . r 19 ' J ,i.(c) 
- f f£ . , 3 9 - - J .'(C) 

1.3 J 
450 J 

7.8 NJ 

140 JN 

-" - 2400 J :.;•• - (B) 

-'•Vil2*li)' '~-*-t'--Ji<:) 
30 J 
11"NJ' - (Cj 

2 2 NJ 

47 J 
-.-?'""2"7-1MJ - • (C) 

4.1 NJ 

OJ 
o 
10 
o 
to 
o 

J - Reported value estimated in quantity 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-8 
Subsurtace Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

Stat ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 

IGWSCC 

(B) 

NRDCSCC 

(C) 

EPASSLDA 
F20 

MA-MW-18S 

MA-MW.18S-S-5 

11/06/2001 

7 .8-17 .8 ft 

B0AX5 

MA-MW-18S 

MA-MW-18S-S-5D 

11/06/2001 

7.8-17.8 ft 

B0AX6 

MA-SB-08 

MA-SB08-S 

10/16/2001 

6.5 - 7 ft 

B0DA8 

MA-SB-09 

MA-SB09-S 

10/15/2001 

3 - 3.5 f t 

B0D90 

MA-SB-108 

MA-SBI 08-S 

10/22/2001 

4.5 - 5 ft 

BODGO 

Pest ic ides and PCBs (uq/Kq) 

Aldrin 

BHC, alpha 

BHC, beta 

BHC, qamma (Lindane) 

DDE-4,4 

Dieldrin 

Heptachlor Epoxide 

Pcb-araclor 1254 

Pcb-araclor 1260 

50000 

50000 

50000 

50000 

170 

9000 

180 

2000 

2000 

500 

0.5 

3 

9 

54000 

4 

700 

4 4 J 

9.5 NJ - (Cj. 

6 NJ 

200 NJ 

5 5 J 

13-NJ-, (Cj 

6 6 NJ 

250 NJ 

120 JN 

. = ' ' ! ^ ; 3 4 . J : ' ^ : . S ( C I ! 

210 

>•« . 2300 ' --.'-'(Bj, 

1700 

Mir i»28 2JC-̂ uJS(Sf, 

520 

I * • 3 3 0 J - ' (BC) 

. .17000 c,.- -' (Bj 

'.ir,',-. 3800- f . .•-:i(B), 

10 

-5- \ 5 . 7 NJ (C) 

OJ 
o 
to 
o 
to 

J - Reported value estimated in quantity 
N • Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 

Page 2 of 5 



Table 5-8 
Subsurface Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-112 

MA-SB112-S 

10/17/2001 
4 - 4.5 ft 
B0DC2 

MA-SB-118 

MA-SB118-S 

10/18/2001 
4.5 - 5 ft 
B0DD6 

MA-SB-120 

MA-SBI 20-S 

10/19/2001 
2 - 2.5 ft 
B0DE7 

MA-SB-124 

MA-SBI 24-S 

10/17/2001 
4 - 4.5 ft 
B0DB5 

MA-SB-13 

MA-SBI 3-S 

10/19/2001 
8.5-9 ft 
B0DF6 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, alpha 
BHC, beta 
BHC, qamma (Lindane) 
DDE-4,4 
Dieldrin 
Heptachlor Epoxide 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 
50000 

170 

9000 
180 

2000 
2000 

500 
0.5 
3 
9 

54000 
4 

700 
-.''!• J-. -68 J-j.*'j{(Cj "-":"... - eiuNi- . (Cj 

52 JN 
-.' ' 98" J (C) 

• oSIOO'-'tl? '» '̂(B')1 

<£ #^'246".^ -Ir i '^IBj ' 

740 
5„ .-•^690'--' '-. , (BCj 

1600 

5"8fJN . (C)' 

OJ 
o 
to 
o 
to 
to 

J - Reported value estimated in quantity 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC - Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-8 
Subsurtace Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SB-131 
MA-SB131-S 

10/19/2001 
5 - 5.5 ft 
B0DF1 

MA-SB-31 
MA-SB31-S 

10/17/2001 
6.5 - 7 ft 
B0DC3 

MA-SB-47 

MA-SB47-S 

10/18/2001 
4.5 - 5 ft 
B0DC8 

MA-SB-56 

MA-SB 56-S 
10/16/2001 
8.5 - 9 ft 

B0DA1 

MA-SB-60 

MA-SB60-S 

10/16/2001 
6.5-7 ft 
B0DA2 

Pesticides and PCBs (uq/Kq) 
Aldrin 
BHC, alpha 
BHC, beta 
BHC, qamma (Lindane) 
DDE-4,4 
Dieldrin 
Heptachlor Epoxide 
Pcb-araclor 1254 
Pcb-araclor 1260 

50000 

50000 
50000 
50000 

170 

9000 
180 

2000 
2000 

500 
0.5 
3 
9 

54000 
4 

700 

• ' ! ' " . ' 2 a '--Sfcj 

94 

- - i 1, 49 ;v„r-r. (ci ' V .3 8 J t s . (Cj 

..•, j s5 .6 : ' V , .''(Cj. 

•I'f. ^3i'J:^, -dcj ' , . : '"5 9 JN„, (C) 

OJ 
o 
to 
o 
to 
OJ 

J - Reported value estimated in quantity 
N • Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

IGWSCC - Impact to Groundwater Soil Cleanup Criteria 
NRDCSCC • Nonresidentital Direct Contact Soil Cleanup 

Criteria 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-8 
Subsurtace Soil - PCB and Pesticide Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

(A) 
IGWSCC 

(B) 
NRDCSCC 

(C) 
EPASSLDA 

F20 

MA-SO-201 

MA-SO201-S 

10/17/2001 

4.5 - 5 ft 

B0DB6 

MA-SO-203 

MA-SO203-S 

10/19/2001 

4 - 4.5 ft 

B0DF2 

MA-SO-204 

MA-SO204-S-5.0 

12/17/2001 

5 - 5.5 ft 

B0FW6 

MA-SO-214 

MA-S0214-S 

10/18/2001 

4 - 4.5 ft 

BODCO 

Pest ic ides and PCBs (uq/Kq) 

Aldrin 

BHC, alpha 

BHC, beta 

BHC, qamma (Lindane) 

DDE-4,4 

Dieldrin 

Heptachlor Epoxide 

Pcb-araclor 1254 

Pcb-araclor 1260 

50000 

50000 

50000 

50000 

170 

9000 

180 

2000 

2000 

500 
0.5 
3 
9 

54000 

4 
700 

- ' - I9000' i .4 : l . ."(Bj. 

; '4800b PI 

23 JN 

610 JN 

» % m ^ 4 4 0 . r K ,*;.(BCj 

' * l ' ^>- -900 ' JN'Di^-'ncj 

40 JN 

. ' - •• • 15.',tQj-£-- (CJ 

92 J 

"S- *4Z? 'NJ " ' (Cll 

. '2100 •.- (Bj 

••.{-Sv''-'3 J - ' v '¥(c t 

OJ 
o 
to 
o 
NJ 

J - Repor ted va lue es t ima ted in quan t i t y 
N - Quality control sample spike recovery for this analyte was outside specified limits 
(A, B, C) - Exceeds cr i te r ia 
Exceedences h i g h l i g h t e d 

IGWSCC - Impact to Groundwate r Soi l C leanup Cr i ter ia 
NRDCSCC • Nonres ident i ta l Direct Contact Soi l Cleanup 

Cr i ter ia 
EPASSLDAF20 - EPA Region 9 Soil Cleanup Criteria 

05/20/2004 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

W 
GWQC 

<B) 
MCL 

MA-MW-IOS 

MA-MW-10S-R2 

09/19/2002 

8 - 1 8 f t 

B0QB2 

MA-MW-11M 

MA-MW-11M-R1 

06/20/2002 

4 6 - 5 6 ft 

B0KZ6 

MA-MW-1 I M 

MA-MW-11M-R2 

09/23/2002 

46 - 56 f t 

B0QB3 

MA-MW-1 I S 

MA-MW-11S-R2 

09/23/2002 

1 1 - 2 1 f t 

B0QB7 

MA-MW-12M 

MA-MW-12M-R1 

06/18/2002 

38.1 -48 .1 ft 

B0KY5 

Volat i le Orqan ic C o m p o u n d s (uq/L 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 
70 

200 
5 
2 

IOOOO 

0.61 

0.23 J 

1.9 

^-,.- 2 6 tJv i rTB i 

1.9 

95 
--. - - ^ t " 1 6 ' ' , - : ' i ' (A)" 

0.3 J 

1.8 

86 
' " --"17 " :(Aji 

0.15 J 

0.45 J 

0.25 J 

0.29 J 

lSi l l i2^^HII(A) 

3'*'-^ 14 j ^ •:im 

Bft 'h i :3.'3.-j 'tv^"'i,(B)-

OJ 
o 
to 
o 
NJ 
Ul 

J • Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) • Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

GWQC - Groundwate r Qual i ty Cr i ter ia 
MCL - M a x i m u m C o n t a m i n a n t Leve l 

05/20/2004 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t i on ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq/L) 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
GWQC 

(B) 
MCL 

MA-MW-12M 

MA-MW-12M-R2 

09/24/2002 

38 .1 -48 .1 f t 

B0QB6 

MA-MW-12S 

MA-MW-12S-R1 

06/18/2002 

5 .4-15.4 f t 

B0KX9 

MA-MW-12S 

MA-MW-12S-R2 

09/24/2002 

5 .4 -15 .4 f t 

B0QB5 

MA-MW-13M 

MA-MW-13M-R1 

06/27/2002 

48.35 - 58.35 f t 

B0KY1 

MA-MW-13M 

MA-MW-13M-R1-D 

06/27/2002 

48.35 - 58.35 ft 

B0KX7 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 

70 
200 

5 
2 

IOOOO 

0.32 J 

14 ^ - i ' - . •^W 

. . -- 2 . 4 ; ; ' . : . ...(Bj-

' W - J l - 2-'j l-i 'r (A) 
7.2 J 

''••.t\*';i8o j f (AB) 

3.1 J 

0 55 J 

. , # ^ ^ 2 . 7 ' J - ; . (Aj 

- r ' ' ;C '58 . i 4^ ' - .'.(ABj 

4.6 J 

2:4 .- (Aj 

9 

." .180 (AB) 

0.2 J 

2.2 

. • •-- 5.5 

• : -• I O J 

(ABj-

(AB) 

. 12 J . -" ---rlAj ' . : 14, j : > (A"i 

OJ 
o 
NJ 
O 
NJ 

J • Repo r ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

GWQC - Groundwater Qual i ty Cr i ter ia 
MCL - M a x i m u m C o n t a m i n a n t Leve l 

05/20/2004 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Cnteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 

GWQC 

(B) 

MCL 

MA-MW-13M 

MA-MW-13M-R2 

09/25/2002 

48.35 - 58.35 ft 

BOQCO 

MA-MW-13M 

MA-MW-13M-R2-D 

09/25/2002 

48.35 - 58.35 f t 

BOQBO 

MA-MW-13S 

MA-MW-13S-R1 

06/28/2002 

6 .6 -16 .6 ft 

B0KX8 

MA-MW-14R 

MA-MW-14R-R2 

09/24/2002 

109.5-119.5 ft 

B0QC3 

MA-MW-14S 

MA-MW-14S-R1 

06/18/2002 

7 - 20 f t 

B0KY4 

Vo la t i le Organ ic C o m p o u n d s (uq/L 

Benzene 

Dlchloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

1 

70 

2 

10 

1 

1 

9 

30 

1 

5 

40 

5 

5 

70 

5 

5 

70 

200 

5 

2 

IOOOO 

" - . - ' . ^ f O -" ;= (Aj 

0 71 

8 7 

0.25 J 

0.5 

-- t- : 1.3.-.-'"'- (A) 

0 38 J 

' j ' y " * 1 1 * ^ ' ' - ! " (A) 

0.57 

0.5 

?"' ".er-j " l i i 
3 5 J 

"12-u • :(A) 

0 55 J 

' ^ • ' ~ ^ ~ ' 1 - T ' J ' - - ^ I A ) ' 

; « * - .. f i l- i i tJ fe S',;4{A) 

5 7 ' j ' . ' (A)' 

0.22 J 

1.1 

0.25 J 

8.8 

0 15 J 

' ' - ' £ 3 8 " • ' ' < - % (Bj 

0.84 

5.6 

, " i * 3 2 0 ' ? " ", (ABji 

1.9 

- i » 3 - ' 8 1 k : ' i J i . t - . ( ^ 
/ ^ > r v - 4 p f ,;* ^ ,"@| 

OJ 
o 
to 
o 
NJ J • Reported value estimated in quantity 

(A, B, C) • Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t i on ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq/L) 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 

GWQC 

<B) 

MCL 

MA-MW-14S 

MA-MW-14S-R2 

09/24/2002 

7 - 20 ft 

B0QC1 

MA-MW-14S 

MA-MW-14S-R2-D 

09/24/2002 

7 - 20 ft 

B0QA9 

MA-MW-15M 

MA-MW-15M-R1 

06/19/2002 

59.4 - 69.4 ft 

B0KY8 

MA-MW-15M 

MA-MW-15M-R2 

09/23/2002 

59.4 - 69.4 ft 

B0N57 

MA-MW-15S 

MA-MW-15S-R1 

06/19/2002 

6 .8 -16 .8 f t 

BOKZO 

1 

70 

2 

10 

1 

1 

9 

30 

1 

5 

40 

5 

5 

70 

5 

5 

70 

200 

5 

2 

IOOOO 

1 1 - (Aj 

7 8 

i '&m33oi^^'M)-

1.8 

-"-' .1 .1. . ; . . - (AB) 
, „ ^ ^ > ^ . ; - i 7 ' j ' - (AB) 

1.2 

' -il l^ '3 : . (A) 

8 6 

m ' ^ ' 3 8 0 l ' ^ i J J J i (AB) 

2 

. • : " • , -11 .-'-.•' (AB> 

-'.;5:1 -J (AB) 

1.2 

0.53 

1.1 

^- ' - i " '46^e?'$..(A)8 

16- '- ' (AB) 

0.77 

1.4 

0 46 J 

37j€^Ji.&Sw 

0.56 

17, -ltr-' '(AB) 

,.' ,1 ' 9 . 2 J ;- (AB) 

3.9 J 

1.5 J 

9.7 J 

-- , .1.4 J . - . ? W 

. , " 3 J . '.i;.(B) 

0.77 J 

OJ 

o 
NJ 
O 
NJ 
00 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-15S 

MA-MW-15S-R2 

09/25/2002 

6 .8 -16 .8 f t 

B0QE1 

MA-MW-16S 

MA-MW-16S-R1 

06/27/2002 

6 .5 -16 .5 f t 

B0L33 

MA-MW-1 es 
MA-MW-16S-R2 

09/25/2002 

6.5-16.5 ft 
B0QD7 

MA-MW-17M 

MA-MW-17M-R1 

06/14/2002 

41 .82-51 .82 f t 

B0L34 

MA-MW-17M 

MA-MW-17M-R2 

09/18/2002 

41 .82-51 .82 f t 

BOQEO 

Volat i le Organic C o m p o u n d s (ug /L 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 
70 

200 
5 
2 

IOOOO 

: v - 3 8 .J i , " (AB) 

0 89 

16 

0.17 J 

1.2 
2.8 

- -,.<-22-.,J, .i-(AB) 
rS*d2b-Sei<?"?(Aj 

^.^tSr^i 2'Sii:-Ti:-im 

0.75 J 

. -,.4*.A.87ii. \ 4 m 
-?.-^^^F8l l '>-*.^(A) 

-.tV 3.f-J. . • (Bj 
9 J 

^iv'". 3 1 - - .(AB); 

41 
:"., 3'5 *" • I (A). 

96 

0.33 J 

18 
"C ' - ' r ' t ' s* " '̂̂ ^-nAj! 

'5-7-. ' ! (AB) 

10 

^^^ifSlWiMrA-'M^) 

« . *'2"'8 J„v.- . - -(B) 

" *: iv -S.S-'J.r- -(ABJ 

1.5 

0.55 

18 

OJ 

o 
NJ 
O 
NJ 
VO 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) • Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

GWQC • Groundwate r Qual i ty Cri ter ia 
MCL - M a x i m u m C o n t a m i n a n t Level 

05/20/2004 
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Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Rerhedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

Volat i le Orqanic C o m p o u n d s (uq/L) 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-l,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
GWQC 

(B) 
MCL 

MA.MW-17S 

MA-MW-17S-R2 

09(18(2002 

8 - 1 8 f t 

B0QD9 

MA-MW-19R 

MA-MW-19R-R2 

09(19(2002 

1 0 3 - 1 1 3 f t 

B0N56 

MA-MW-01M 

MA-MW-1 M-R1 

06)20)2002 

50 - 60 ft 

B0KZ2 

MA-MW-01M 

MA-MW-1 M-R2 

09)23)2002 

50 - 60 ft 

B0N59 

MA-MW-20D 

MA-MW-20D-R1 

06)13/2002 

1 2 3 - 1 3 3 f t 

B0L25 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 

70 
200 

5 
2 

IOOOO 

«- 'Mi-asij'-f.+^i-iAi' 
0.15 J 

0.28 J 

1.1 

0.16 J 

0.33 J 

0.21 J 

3.6 

0 46 J 

&^M2%s-h 9 Vv(Bj 

0.58 J 

" . -. ''27.-UR'- (Aj 

••'-7.3^Ju ,.. (ABj 

0.64 J 

0.17 J 

: -:-' 22 , . ''X-'w 

%'lfr-.5,'.9.4 "- ' - ' • .JABJ 

2.6 

18 , , , • (Aj 

- V. 1.5'...;% - r - ( A ) 

. .9»;c^' '- ' .(AB) 

OJ 

o 
NJ 
O 
OJ 
o 

J - Repor ted va lue es t ima ted in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

GWQC - Groundwate r Qual i ty Cri ter ia 
MCL • M a x i m u m C o n t a m i n a n t Level 

05/20/2004 

Page 6 of 9 



Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report • May 2004 

Station ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemical Name 

Volat i le Orqan ic C o m p o u n d s (uq/L) 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethvlene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
GWQC 

(B) 
MCL 

MA-MW-20D 
MA-MW-20D-R2 

09)20(2002 
123-133 ft 

B0N63 

MA-MW-20M 

MA-MW-20M-R2 
09)20)2002 
42 - 52 ft 
B0N61 

MA-MW-20R 

MA-MW-20R-R1 

06)13)2002 

1 1 3 - 1 2 3 ft 

B0L26 

MA-MW-20R 

MA-MW-20R-R2 

09)20)2002 

1 1 3 - 1 2 3 f t 

B0N62 

MA-MW-20S 

MA-MW-20S-R1 

06)13)2002 

7 .9 -17 .9 f t 

B0L22 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 
70 
200 
5 
2 

IOOOO 

0.33 J 
1.9 

0 87 
• . S ^ i i M . -'-^.^.-(Aa 

> - . ^ - --, 1 - - . (A j . 

* -,'.fe;fi,8 ^~-<Ii!-,m 

0.28 J 

1.3 
0.37 J 

9.4 
0.25 J 

0 51 

i ^ ' / - * C 4 2 -.-~.,JJB) 

2.4 

' 4 , " i - . i ;6 t^^« jS(A) i 

1 4 . J . ..-..(Aj 

' - . > - . 9 3^'j..^„*---(ABj 

0.26 J 

2.3 
0.53 

9.8 

22 
-- . i l i ' L (Aj 

" . ••.'6^i%r''J-X'%(m 

1.1 

565 * (Aj. 

0 92 

OJ 
o 
NJ 
O 
OJ 

J - Repor ted va lue e s t i m a t e d in quan t i t y 
(A, B, C) - Exceeds c r i te r ia 
Exceedences h i g h l i g h t e d 

GWQC • Groundwate r Qual i ty Cri ter ia 
MCL - M a x i m u m C o n t a m i n a n t Leve l 

0.5/20/2004 

Page 7 o f 9 



Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemica l Name 

Volat i le Orqan ic C o m p o u n d s (uq/L) 

Benzene 

Dichloroethane-1,1 

Dichloroethane-1,2 

Dichloroethylene-1,2 cis 

Dichloropropane-1,2 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl chloride 

Xylenes, total 

(A) 
GWQC 

(B) 
MCL 

MA-MW-20S 

MA-MW-20S-R2 

09)20)2002 

7 .9-17 .9 ft 

B0N66 

MA-MW-05S 

MA-MW-5S-R1 

06)27)2002 

6 - 1 6 ft 

B0KZ7 

MA-MW-05S 

MA-MW-5S-R1-D 

06)27)2002 

6 - 1 6 f t 

B0KZ8 

MA-MW-05S 

MA-MW-5S-R2 

09)25)2002 

6 - 1 6 ft 

B0N64 

MA-MW-09D 

MA-MW-9D-R1 

06)19)2002 

44 - 54 ft 

B0KY6 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 
70 

200 
5 
2 

IOOOO 

4 

0.61. 

r-Jl'eoi-» .'--^Wi 
-•f^ie^"-^ m 

i " '---". 1501J . -(AB) 

0.71 J 

-J- --.- • 89. J '• (A) 

: '= 1'50 J •;'•'. (ABj 

0.69 J 

- 90 J - . (A) 

• ~*f l0 ' ' " -f MAB) 

17 

0.68 

^ ? . h " 3 2 ; ' j ^ ' r ' 4 i i P ( A ) 

1 • - - . ..(A) 

0.94 

OJ 
o 
NJ 
O 
OJ 
NJ 

J - Repor ted va lue e s t i m a t e d in quan t i t y 
(A, B, C) - Exceeds cr i ter ia 
Exceedences h i g h l i g h t e d 

GWQC - Groundwater Qual i ty Cr i ter ia 
MCL • M a x i m u m C o n t a m i n a n t Leve l 

0.5/20/2004 

Page 8 o f 9 



Table 5-9 
Groundwater -Volatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

Station ID 

Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-09D 

MA-MW-9D-R2 

09/19/2002 
44 - 54 ft 

B0N65 

MA-MW-09S 

MA-MW-9S-R1 

06/19/2002 
16-26 ft 
B0KX6 

MA-MW-09S 

MA-MW-9S-R2 

09/19/2002 
16-26 ft 
B0N69 

Volatile Organic Compounds (ug/L 1 
Benzene 
Dichloroethane-1,1 
Dichloroethane-1,2 
Dichloroethylene-1,2 cis 
Dichloropropane-1,2 
Tetrachloroethylene 
Trichlorobenzene-1,2,4 
Trichloroethane-1,1,1 
Trichloroethylene 
Vinyl chloride 
Xylenes, total 

1 
70 
2 
10 
1 
1 
9 
30 
1 
5 

40 

5 

5 
70 
5 
5 
70 

200 
5 
2 

10000 

0.19 J 
1.8 

66 
0 74 J 
0 78 

; J , : a l - 3 "y- j£ ,w 
1 

1.4 J 

4 4 J 
. . 1 2 'J • (Aj 

0 86 J 

.^^•5 il.Z-iJi?-!.--- -(A) 

0.58 
0.65 J 

f . ^ - ^ ^ Z f i ^ ' . -^TAj' 

0 64 

- f X . ' t .5 ' : t 'L, i»{A): 

.Saj.; -1-7?- I " J -(A). 

OJ 
o 
NJ 
O 
OJ 
OJ 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 

Page 9 of 9 



Table 5-10 
Groundwater - Semivolatile Organic Compound Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

Semivolatile Organic Compounds ( 
Ether, bis(2-chloroethyl) 
Nitrosodiphenylamine-n 
Phenol 

W 
GWQC 

uq/L) 
10 
20 

4000 

(B\ 
MCL 

MA-MW-13S 

MA-MW-13S-R1 
06/28/2002 
6.6-16.6 ft 

B0KX8 

Tfafe 70ij3'S£im 
- " " ' M b ' ' -(A) 

MA-MW-OIS 

MA-MW-1 S-R2 
09/23/2002 

4 -14 ft 
B0N58 

" - S ^ t ^ S g ^ ^ ' ^ ^ t A J I 

MA-MW-09S 

MA-MW-9S-R2 
09/19/2002 
16-26 ft 
B0N69 

CSS: - ' iB^- ' ' . • Ms 

OJ 
o 
to 
o 
OJ 

J - Reported value estimated in quantity 
(A, B, C) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quaiity Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 1 of 1 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

Sample Date 

Sample In terva l 

CLP Sample ID 

Chemica l Name 

(A) 

GWQC 

(B) 

MCL 

MA-MW-IOS 

MA-MW-10S-R1 

06/19/2002 

8 - 1 8 f t 

MB0KR8 

MA-MW-1 OS 

MA-MW-10S-R1 

06/19/2002 

8 - 1 8 ft 

MB0KW8 

MA-MW-IOS 

MA-MW-10S-R2 

09/19/2002 

8 - 1 8 f t 

MBONQI-Dissolved 

MA-MW-IOS 

MA-MW-10S-R2 

09/19/2002 

8 - 1 8 ft 

MB0NQ2 

MA-MW-1 IM 

MA-MW-11M-R1 

06/20/2002 

46 - 56 ft 

MB0KS1 

Meta ls (uq/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Manqanese 

200 

20 

8 

2000 

20 

4 

100 

300 

10 

50 

6 

10 

2000 

4 

5 

100 

15 

. * ' " ' 480/f-*' ' '^"(ABT 

800 

'^M^notio'A "•'£.%}-

.;'..-'^ 700-' . „ ( A j 

'':?^'';47or'^ • ̂ 'Tm 
420 

. • ^ £ l 2 6 O 0 ' ' ^ i - i ^ T A i 

i = i : 690IA V , i(Aj 

. ' ' ' f f i46i '3-^^ ' ' -m 
1100 

•' r-^ 11.1 ^ v ' (ABĵ  

3 B 

//sfTeoooi^iv-. - ^ 

<:& "616 J ^ . t W i 

"*566 *•"• ''"{AJ 

•'^- ^'-%23.^J- •̂ «.''-.(AB) 

1940 

' ' • " - " 4 5 7 - ' " ' * ' (AB) 

5 5 B 

C ' A 2 5 0 0 ' i £ i J ' i < W 

35 '5 -J ' •..!-'(ABj 

S f642 -.<_.ii£-~,(A) 

74 

i - .;= 2000 i - , . T .MAj 

Meta ls (mg/ l ) 

Sodium 50 ;••' ' 5 i v •' (A) ' *-, 5 2 l „ " (Aj .49900 - . " (A) 52106'" " " , (Alir'"'. *96- ' .''.V(AJ 
Metals (ug/L) 

Sodium 

Thallium 

50000 

10 2 

51 52 49900 

_ 3 1 B (B)'; 

r :52*.io6 :v"%!''"(Ai 96 

OJ 
o 
to 
o 
OJ 
Ul 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 

Page 1 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

GWQC 
(B) 

MCL 

MA-MW-1 IM 

MA-MW-11M-R1 

06/20/2002 

46 - 56 ft 

MB0KW9 

MA-MW-11M 

MA-MW-11M-R2 

09/23/2002 

46 - 56 ft 

MB0NQ4- Dissolved 

MA-MW-1 IM 

MA-MW-11M-R2 

09/23/2002 

46 - 56 ft 

MB0NQ6 

MA-MW-1 IS 

MA-MW-11S-R1 

06/20/2002 

11 -21 f t 

MB0KS5 

MA-MW-1 IS 

MA-MW-11S-R1 

06/20/2002 

11 -21 ft 

MB0KW6 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 

Lead 
Manqanese 
Sodium 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

50000 

6 
10 

2000 
4 
5 

100 

15 

74 

•3>̂ -<5l9b0-.'̂ *SS:'-MA): 

98 
Metals (mg/l) 
Sodium 50 % - j ^ - 9 ' 8 ' i ' - r -(A? 

193 B 

80.2 8 

"*":.Cl B". '- -(A) 

67 2 B 

t > .«1 956^ '^_~C(A7 

" ' 79'"806 "*'-'' V) 

117 B 

89.7 B 

- " " 8 3 . ' ^'{ABj-

1.1 B 
274 

17 B 
' -aSOeO'^'rii.--? (A). 

%1000-"''̂ ' {A)1 

:"-<• -79866"*-, ^ : (AJ ' ' ' , 8lb00 " - -'-(A)! 

17000 '-' ' • -(A) 

-•• C-Ff '12 '!fe'-.,̂ ,-4(ABJ 

510 

54 
- *^2i6o6£'**-' '-""̂ (Aj 

i 51 t , . (AB) 

v.^:*^.i9bi#^>?&« 
17 

17 

68 

' • - " 4 3 * (A) 
9.3 

11 
19 

19 
Metals (ug/L) 
Thallium 10 2 1 

OJ 
o 
NJ 
O 
OJ 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 2 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

W 
GWQC 

(B) 
MCL 

MA-MW-11S 
MA-MW-11S-R2 

09/23/2002 

11 -21 f t 
MB0NQ5 

MA-MW-11S 
MA-MW-11S-R2 

09/23/2002 

11 -21 f t 
MB0NQ9- Dissolved 

MA-MW-12M 
MA-MW-12M-R1 

06/18/2002 
38.1 -48.1 ft 

MB0KR6 

MA-MW-12M 
MA-MW-12M-R1 

06/18/2002 

38.1-48.1 ft 

MB0KT6 

MA-MW-12M 
MA-MW-12M-R2 

09/24/2002 

38.1 - 48.1 ft 

MB0NQ7- Dissolved 

Metals (uq/L) 
Aluminum 
/\ntimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 
Sodium 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

50000 

6 
10 

2000 
4 
5 

100 

15 

•:?s*i36oTi-- €-mr 

5.4 BJ 
113 B 

,'«?tr'.4 4.-B"""SAj 
182 

-..^''1780i..,.:r.-i'(Aj 
5.5 

23.1 
17900 

66.6 B 

' 'sfi^' i- i^B: .-fiit'iA) 
134 

11.8 B 
18000 

'":i.23o6'c -.^•^"M 

r j£ . - - -,2,fe*-''..(AB) 
210 

-

IS 32060.-'-; ,.-.-»|r(A). 

- . . - 4 2 0 ,..,(Ai 
46 

'Si£.',.5l6.-*tl'-JiUAB) 
190 

-^•:2900bk~ 'M'm 

'.-.-', 456.'i', ;., (A) 
51 

22 B 

*«''<-! '2-ife.-.;JI..(Al 
210 
0.33 B 

.-',--'29900,. . -„^k'j{A) 

•.- '4.42 -' (A) 
49200 

Metals (mg/l) j 
Sodium 50 -.,-#i79oo:;i.- I M , .-,-iv1860.0"l>^, I . , (Aj| 46 ' L . , 5J£._ . J : (A)| ,i;,..4;9200.i r ^ k ^ M 
Metals (ug/L) 
Thallium 10 2 

OJ 
o 
NJ 
o 
OJ 
- J 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 3 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

s ta t ion ID 

Sample ID 

^ a m p l e Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 

GWQC 

(B) 

MCL 

MA-MW-12M 

MA-MW-12M-R2 

09/24/2002 

38.1 - 4 8 . 1 f t 

MB0NQ8 

MA-MW-12S 

MA-MW-12S-R1 

06/18/2002 

5 .4 -15 .4 f t 

MB0KR3 

MA-MW-12S 

MA-MW-12S-R1 

06/18/2002 

5.4-15.4 ft 

MB0KT7 

MA-MW-12S 

MA-MW-12S-R2 

09/24/2002 

5 .4 -15 .4 ft 

MBONRO 

MA-MW-12S 

MA-MW-12S-R2 

09/24/2002 

5 .4 -15 .4 ft 

MB0NR2- Disso lved 

Meta ls (uq/L) 

Aluminum 

Antimony 

^rsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Manqanese 

200 

20 

8 

2000 

20 

4 

100 

300 

10 

50 

6 

10 

2000 

4 

5 

100 

15 

- V l »>39B0ik: , i '^- ' .(Alt 

J i - s 2 9 5 . J . - .\..(AB), 

337 

1.5 B 

173 

;'ifc?57700e '%y-' ' Wl 

6 4 

' 3 - - i'590'*--.iJfe..(A)5 

C i i i i idOQ^.J 'S. i ""(A) 

«».---.M6J.^*we- (AB) 

55 

9 8 

f--<2'2oeo:.iSw ."im 

:i>sJ'556 i^i^z.r.W 

- . 50.-7 JABj 

40 

.sX-2lO0O3.'\,- ti£,'(A) 

. .^ j | i^560^i, . . . . . . .«:(A) 

.•-j*^' 6870. ' - :« , ! . '(A) 

1 9 BJ 

. 44 8 J .-•:L- (ABj 

113 B 

0.58 B 

0.25 B 

32 1 

^t'rsozob- -'Sfc 
-., - 24 • - '̂• 

H».^-.. 528 - , ^ - f e . 

(A) 

(AB) 

.>(A| 

~> - 31 1 . . .(AB) 

63.9 B 

0.23 B 

3 6 B 

-.-^-',2f600"'-^'!»-.*-g;(A) 

y»"%i ,^46lEX' ' .^^ m . 
Meta ls (mq/ l ) 

Sodium 50 ^svsRo^o- •;-. ^ ' M fcr^-xC-67:._, ",uAi t«i-75.'..,- /:^m -s,»..83200-.,-,r^- -:(A) J^asoeoo,{. ,.-..-jAj 
Meta ls (ug/L) 

Sodium 

Thallium 

50000 

10 2 

T^, 51700 ,o . , . (A) 67 75 ,-. 83200 . . . ^ . (A) 80,600. •' .,-(A) 

OJ 
o 
NJ 
O 
OJ 
00 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) • Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 4 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-13M 

MA-MW-13M-R1 

06/27/2002 
48.35 - 58.35 ft 

MBOKRO 

MA-MW-13M 

MA-MW-13M-R1 

06/27/2002 
48.35 - 58.35 ft 

MB0KT2 

MA-MW-13M 

MA-MW-13M-R1-D 

06/27/2002 

48.35 - 58.35 ft 
MB0KQ8 

MA-MW-13M 

MA-MW-13M-R1-D 

06/27/2002 

48.35-58.35 ft 
MB0KT3 

MA-MW-13M 

MA-MW-13M-R2 

09/25/2002 

48.35 - 58.35 ft 
MB0NR1- Dissolved 

Metals (ug/L) 
Aluminum 
/Vntimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

. " & 2ioi.^'-':-fx (A) 

•"'•*#" i3"e*-'"";-*s" ' m 
150 

. , 22000. - . (A) 

•'" ••-" 760.""'"*% (Aj 

-'^-f-'-'l'SO^ "''<--'*'' (ABj 
130 

i i . '21000 ' . . J , (Aj 

"\^S740*-'^'--^" .(Aj 

' - . T 130'. ,> ' (AB)! 
150 

' t - 22000 .-i:,, a (A) 

'^ "^ 760- ^^ fA)' 

f^"-- 130 " , . "•"•(AB) 
130 

21000.1.. (A) 

U - '740"'*** (Aj 

105 B 
2 B 

rr;"" 125'i- ""(AB) 
139 B 

, - 20400 .^. ...i'(A) 

* -.'t:696^--- -̂ -*-(Ai 
Metals (mg/l) 
Sodium 50 • ^ 1 ' . *'.79 •̂ -d;i.<;(A) i':''^.JLf'J7^fl-^Z'- (Aj ' i : ^ - - -;,80„.i,5-" ' • (Aj, h ^ - ','79.SI -ii(4) .-' . 6920A5?'-V- -M) 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

79 77 80 79 r̂ 69200"'. " 'ii(Aj 

OJ 

o 
NJ 
O 
OJ 
VO 

B - Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 5 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-13M 

MA-MW-13M-R2 

09(25(2002 
48.35 - 58.35 ft 

MB0NR5 

MA-MW-13M 

MA-MW-13M-R2-D 

09(25(2002 

48.35 - 58.35 ft 
MB0NP5- Dissolved 

MA-MW-13M 

MA-MW-13M-R2-D 
09(25(2002 

48.35 - 58.35 ft 
MB0NP6 

MA-MW-13S 

MA-MW-13S-R1 
06(28(2002 

6.6-16.6 ft 
MB0KR2 

MA-MW-13S 

MA-MW-13S-R1 
06(28(2002 

6.6-16.6 ft 
MB0KT4 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

mi' iB' iom^'&M 

'«'x.-"-143idC'. .(A"B) 

277 
1.4 B 

0.92 B 
185 

' t. '4540b .'"" '"' m 
22 B 

?»*.t 7*43fe.-^lw 

67 5 B 

'.-li£s124 J - - ' " (ABj 
141 B 

0.26 B 

.^208'60 " -'"'"' (Aj 

VvM7m^Str^m 

yc'.-1666'^-^^'w 

• . . ! J 3 8 ' J w...,(ABj 

220 
1.2 B 
0.7 B 

14 6 
4it'260" ' ! 'm 

1 8 B 
.».-J: -ixisiri* ">^jim 

'ivfe^406Sfe3i(A) 

i v6400 ., ., .--(*B) 
iiSTMoboffe^- Sm 

18 
" ' 70000 . 'f ' (A) 

l#«''^-200lS'-Jl-=^,"'(A) 

- 2000 --•'-?',', (AB) 
1000 

91 
I ' - - " 9 9 0 ' " ' ' . " - "̂ (Aj 

-^^fm-'Sl^ «l«S- (A) 
Metals (mq/l) 
Sodium 50 »Ĵ  .70500.,-„ -xil,(A). A697J30%fe'«> - JA) N-.' 70,4J3b- ' ? \ Jh (Aj .&,U-- 88?&i..--.i(A)n''^.,'.%/li0 l ' ^ , (Aj-
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

70500 • (A) 69706 ' - - (A) ', 70400 : _ (A) 88 110 

OJ 
o 
to 
o 
o 

B • Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC • Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 6 of 29 



Table 5-11 
Groundwater • Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

GWQC 
(B) 

MCL 

MA-MW-13S 

MA-MW-13S-R2 

09/25/2002 

6.6-16.6 ft 

MB0NR3- Dissolved 

MA-MW-13S 

MA-MW-13S-R2 

09/25/2002 

6.6-16.6 ft 

MB0NR4 

MA-MW-14D 

MA-MW-14D-R1 

06/18/2002 

170-188 ft 

MB0KQ6 

MA-MW-14D 

MA-MW-14D-R1 

06/18/2002 

170-188 ft 

MB0KS9 

MA-MW-14D 

MA-MW-14D-R2 

09/24/2002 

170-188 ft 

MB0NR7 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 

Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 . 

5 
100 

15 

110 B 
.^•^f 23 ^ ' ' B ^ 'A (AB) 

r ' J Smo^^^Z *~(AB)". 

9 B 
235 

11 B 

;-* i -20'&- (A) 
',J.^«&6"'4j.BJ ' (B? 

^'^3g5bO%''""''i(AB^ 

35 8 
1i:iM760l5^"\,(A) 

39 
' . r i f a ^ i 39i'g-*[.":-;(^ 

:•' C.''650 . "'. i-(A|i 

34 

S'L-.*r26CS).>i.3.̂ ^~Sl'(Ajl 

*#€'?'» 190"- ' '..'-"'(AJ 

28 

r i21oo"^^i .^(Aj-

*•?f•e-- igofSH^fffJAj 

772'"' '"• > (Aj 

2.4 BJ 
38.3 B 

41 B 
*~ '-36603% • ' * . (Aj' 

26 B 
-"?- '.^'2'i^o*:i5i(A) 

Metals (mg/l) 
Sodium 50 ' 184000 J~ (A) - •l'45b.660 (Aj 15 16 15400.. (A) 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

' J184000,'?3CU-::'>} ,'%1it5000.<J - - ^ (Aj 15 16 15400 

OJ 
o 
to 
o 
itk 
l-J 

B - Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-14D 
MA-MW-14D-R2 

09/24/2002 

170-188 ft 
MB0NR8- Dissolved 

MA-MW-14R 

MA-MW-14R-R1 
06/18/2002 

109.5-119.5 ft 

MB0KQ9 

MA-MW-14R 

MA-MW-14R-R1 

06/18/2002 
109.5-119.5 ft 

MB0KT1 

MA-MW-14R 

MA-MW-14R-R2 
09/24/2002 

109.5-119.5 ft 
MB0NR6- Dissolved 

MA-MW-14R 

MA-MW-14R-R2 
09/24/2002 

109.5-119.5 ft 

MB0NS1 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

32.4 B 
0.27 B 

- ' >23265:; i? " (A) 

,cy^2i 9 8 ^ ^ ' i i h 

. i .--•'•'210,.-. 'if ''-^i'm 

55,, „ 

'11066j8-a_-' :{Ai 

^..^&1860-'~^€4(Al ' 

, 5 4 

•Ci^a-ioooT'* -- 4A)' 

£"a.&i96o 2' : - f !r(A). 

1.9 B 
. 60.2 B 

"'"ia3fob'iAl'^.-l'"(A) 

^j2130.i«'"^;^;{Ai 

' S; • 5 0 3 ' " « - * (A) 

5 BJ 
70.1 B 

32 B 
. .'̂ "'Meoo.A . ,M*) 

1 8 B 
'^ ' -P'h2290'^^> (Af 

Metals (mq/l) | 
Sodium 50 c.^56bo^&^^lA): " ^;* J<-76„&lSSi. M ̂ C f , ' \ 9 A ? ' ' " «-'{Aj ..'5i76Tib6i%,T-^<{Ai ,>-7890b5 "̂%S"<J(A)i 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

15600 76 79 J. 76100 (A) 
, ' '"::2.6 B - - (B) 

- 78900 '- ''AH 
27 B- * (BjJ 

OJ 
o 
IO 
o 

NJ 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 

Page 8 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

sta t ion ID 

Sample ID 

Sample Date 

Sample In terval 

CLP Sample ID 

Chemica l Name 

(A) 

GWQC 

(B) 

MCL 

MA-MW-14S 

MA-MW-14S-R1 

06/18/2002 

7 - 20 ft 

MB0KQ7 

MA-MW-14S 

MA-MW-14S-R1 

06/18/2002 

7 - 20 ft 

MB0M60 

MA-MW-14S 

MA-MW-14S-R2 

09/24/2002 

7 - 20 ft 

MB0NR9- Dissolved 

MA-MW-14S 

MA-MW-14S-R2 

09/24/2002 

7 - 20 ft 

MBONSO 

MA-MW-14S 

MA-MW-14S-R2-D 

09/24/2002 

7 - 20 ft 

MB0NP8 

Metals (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Manqanese 

200 

20 

8 

2000 

20 

4 

100 

300 

10 

50 

6 

10 

2000 

4 

5 

100 

15 

\ r . -250ta?: - : - " (A) 

•••".tl.- ' 31-*''*«V/(ABj 

37 

•s,,-!. 1200 -Ji-*'.{Aj 

F«M-i240s.<!i»*-i«l(Ai; 

„- &-.27-' . (ABj 

38 

iioo"--- -'(Aj 

>s''^326bs',--C •.(Aj 

4 B 

-, 45 2 ' J ' ' * ' " '(ABj 

50 B 

2 4 B 

. •? , 933 J - - (A) 

^-1-4 -269l!l«li:.?'(A) 

97.6 B 

,' ,X42.1 -J -''̂ UABj' 

48.7 B 

3 3 B 

923- - . ., (A) 

--.-.:'-''!-'27''4ST.. .i?(A) 

109 B 

,.•: .42 6 ' J ' . L " , (AB) 

51 B 

3 2 B 

' 953 •,«, izm 

!:4"'-l--.':287'-a^^i'(Al 

Metals (mq/ l ) 

Sodium 50 -';•• 66 . y (A) •; 72 .(A) -'>•'. 70900 f • (A) •7' i l00 ' ' :-{A)| ' " , 74166 ' v . '(A) 

Metals (ug/L) 

Sodium 

Thallium 

50000 

10 2 

66 72 m470^oo2hl9:hm • «;7, i : i00-.v: J •'&-{Aj ^ ^ 1741001?/^iiiJA) 

OJ 

o 
NJ 
O 
OJ 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) • Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 9 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA.MW-14S 
MA-MW-14S-R2-D 

09/24/2002 
7 - 20 ft 

MBONQO- Dissolved 

MA-MW-15M 

MA-MW-15M-R1 
06/19/2002 

59.4 - 69.4 ft 
MB0M61 

MA-MW-15M 

MA-MW-15M-R2 
09/23/2002 

59.4 - 69.4 ft 
MB0M97-Dissolved 

MA-MW-15M 
MA-MW-15M-R2 

09/23/2002 
59.4-69.4 ft 

MB0M98 

MA-MW-15S 
MA-MW-15S-R1 

06/19/2002 
6.8-16.8 ft 
MB0KR9 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 
Sodium 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

50000 

6 
10 

2000 
4 
5 

100 

15 

1.9 B 
• 24.7 J . - ' (AB) 
27.1 B 

1.3 B 
•*-i^C--i.4'79lf •• --(A) 

153 J - (A) 
42800 

Metals (mg/l) 
Sodium 50 - ; 42800 K^-^fa(A)" 

100 

" 28b66's'f--fS-'c (Aj 

19b0-«," * (A) 
68 

2.9 B 
1.5 B 
113 B 

0.22 B 

•* 270001-r'*,- (A) 

'1740 . . (Aj 

i6380b K'.- (Aj 

->-Si'480b f ^ - ' ' --(A) 
, c '-1 /7 ' BJ (Bj 

',15 8 J (AB) 
175 B 

- . J-1*2%i-'" . ' (Bj 

72 6 
"•' ?256b66'..r. ""(A) 

-' *2026^- (A) 
,.',61466 ' ' - (A) 

"".-' '».i68%:&ti-^(Aj •^•'. 6386621-3-% AJA) rk '^ -6 i40b jA '4 „ (Aj 

-2700 -"- •iS! 

95 

15 
' •?57006 - -(A)' 

1'700 (A) 
58 

.•.ixrj58^:iK*'"-(AT 
Metals (ug/L) 
Thallium 10 2 ' ''^12''8.>'i ''" -(AB) 

OJ 
o 
NJ 
O 
1 ^ 

B • Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 

Page 10 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-15S 
MA-MW-15S-R1 

06/19/2002 
6.8-16.8 ft 

MB0M62 

MA-MW-15S 
MA-MW-15S-R2 

09/25/2002 
6.8-16.8 ft 

MB0M82 

MA-MW-15S 
MA-MW-15S-R2 

09/25/2002 
6.8-16.8 ft 

MB0M83- Dissolved 

MA-MW-16S 
MA-MW-16S-R1 

06/27/2002 

6.5-16.5 ft 

MB0KY3 

MA-MW-16S 
MA-MW-16S-R1 

06/27/2002 

6.5-16.5 ft 

MB0M63 

Metals (ug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

•':F: .r266 t̂"-̂  -- m 
510 

10 
- 12000 (Aj 

' i n 440 *-1= (A) 

- \-^.i2580i .'^ (Aj 

3 7 BJ 
--". mioy^' / - (ABj 

852 

2.6 B 
55 5 

• 23266 ' ' - " ' 
-.'192. : 

565-.. 

(Aj 

(ABj 

(A) 

-"• - - -857 . :?^ r im , 
650 

134 
' 9320 •" -••". (A) 

549 ..'- (A) 

570 -'"' i{Aj 

" ; , 2200~_'*S.i.(AB) 
250 

34 
• 18000 - (Aj 

570 ' •, (A) 

••-Tf* 2100":t,'. '--".'(AS)-
210 

6 
> '20600 '"(A) 

''-- ' 566 i- ."-(A) 
Metals (mq/l) 
Sodium 50 ' ' M U J F - . -:?--(AJ „:ft1J35660&r . (Aj - ^r.'75500;cr.if,^(A): .110 -'.-, ';.-.4(Al ..?/'-4->92 V.T't.ifti 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

74 ^".lio^sooo-'-S"^ ' (A): .•-I';^75.500'"*^i;i'3. (Aj! 110 92 

OJ 
o 
NJ 
O 

Ul 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 11 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station 10 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-16S 
MA-MW-16S-R2 

09/25/2002 

6.5-16.5 ft 
MB0M84- Dissolved 

MA-MW-16S 
MA-MW-16S-R2 

09/25/2002 

6.5-16.5 ft 

MB0M86 

MA-MW-17M 
MA-MW-17M-R1 

06/14/2002 

41.82-51.82 ft 

MB0KY2 

MA-MW-17 M 
MA-MW-17M-R1 

06/14/2002 
41.82-51.82 ft 

MB0M64 

MA-MW-17M 
MA-MW-17M-R2 

09/18/2002 

41.82-51.82 ft 
MB0M85 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 
Sodium 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

50000 

6 
10 

2000 
4 
5 

100 

15 

„ . "i2060-;'';e.>4(AB) 

425 

11 8 
'•^•^i '4090\:r^^'"(A) 

. . 346 '- " . (Aj 
'•?'98100|.:-lS.^(Aj 

:'-.-s^>l584*'^«?'.'-' (Aj 

•: i-Ii1980):J.^t- (AB) 
528 

0.22 B 
69 1 

"%"?8740:^r,-W(AJ 
74 

-, ' 370 -. •• -'(Aj 
?-.vaiood6o . Si:.(Aj 

' - . '4700 , " (AJ 

99 

19 
'-" "SCs'oob''/ 1.2-'(A) 

' ' . 720 ^ •- (A) 
56 

62 

• 5l*'2f06"^- S" vl?(A) 

J'-..-746- .>!t(A) 
65 

"t -" 6090 -- K(A) 

., Si.4 6 J» i J m 
191 B 
3.6 B 1 

28 7 
' - r<7.ib'ob'^..'-"Tts(Ar 

89 J 
- - '725 -(A) 
-...588'ob. - - 'ViltAJ 

Metals (mg/l) 
Sodium 50 *-98106 - . (Aj 1.00000 - - >r w 56 ' : (A) .65' ' -?,(A) 58800 -'3 '7m 
Metals (ug/L) 
Thallium 10 2 1 1 

OJ 
o 
NJ 
O 

B • Analyte detected in associated blank 
J - Reported value is estimated In quantity 
(A, B) • Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 12 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 

GWQC 

(B) 

MCL 

MA-MW-17M 

MA-MW-17M-R2 

09/18/2002 

41.82-51.82 ft 

MB0M89-D isso lved 

MA-MW-17S 

MA-MW-17S-R1 

06/14/2002 

8-18 ft 
MB0KY4 

MA-MW-17S 

MA-MW-17S-R1 
06/14/2002 

8 -18 f t 

MB0M65 

MA-MW-17S 
MA-MW-17S-R2 

09/18/2002 

8-18 ft 
MB0M87 

MA-MW-17S 
MA-MW-17S-R2 

09/18/2002 

8-18 ft 

MB0M88-Dissolved 

Metals (ug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 

20 

8 

2000 

20 

4 

100 

300 

10 

50 

6 

10 

2000 

4 

5 

100 

15 

1 7 B 

2 6 B 

65 4 B 

• ->SS.2610'^'f= W 

.?#- 650t3£. j 'V^(A). 

.iis*- ',296k.» ." •.-:{AB| 
110 

'J .-•"iH'-JU "(AB) 

-^ ' : - - ' -3m\. ' i "-/(Aj 

&i^r.U96a»-! :-*&-'(A) 

,290 -̂ .̂ (AB) 
120 

'. J i 1 4 , , " - - ' (AB) 

- ' - ."470 . " - ~ (Aj 

^~ '-^.isio: -• iSi\'~-(A) 

1 8 B 
^ < 2 541,jV>.,,,».(ABj 

136 B 

- ' • r i 2 2 ' iA' m 
1 3 B 

" ••''3b30* <•,. ? (AJ 

-j.-5f.i;i20i'?;>#e.,-{A) 

. i - . -A-. .564AJ,. .-..(AB) 

142 B 

L*i 12,7 ..Jl (AB) 
22 B 

>--''*"*333S^ - ' (A) 

-. i i i . - ' r 1 3 2 ^ i S . »?«fA)', 
Meta ls (mg/ l ) 

Sodium 50 , 60400' . r - (A) 21 21 -^ -24800 •'-C't; (A)I:-" 25300'""?'*' M. 
Metals (ug/L) 

Sodium 

Thallium 

50000 

10 2 

- - ' - 6 0 4 0 0 ' . , ; ^ • ' » ^ 

2 7 B (B) 

21 21 24800 25300 

OJ 
o 
to 
o 
it^ 
- J 

B - Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 

Page 13 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-18D 

MA-MW-18D-R1 

06/17/2002 
140-152 ft 

MB0KX9 

MA-MW-18D 
MA-MW-18D-R1 

06/17/2002 
140-152 ft 

MB0M66 

MA-MW-18D 

MA-MW-18D-R2 

09/18/2002 

140-152 ft 
MB0M90 

MA-MW-18D 
MA-MW-18D-R2 

09/18/2002 
140-152 ft 

MB0M95-Dissolved 

MA-MW-18M 

MA-MW-18M-R1 

06/17/2002 
31.77-41.77 ft 

MBOKYO 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

- '-'Sf&320:-,...,- (Aj 

47 

.-'-•':4l-43b-'4%'^""(Aj1 

'',-,366.-i--iS.= (A) 

43 

250 

»*=, i : „ 35d'.^0^'.. ...(Aj 

i.36Z0,---:<:c.. m 

3.5 B 
93.5 B 
0.66 B 

106 
•*'«5l306^--5^*-.l-(A)i 

. le 'e J , - . (AS)' 
^<'^,^598. * > * " - (A) 

48.7 B 

0 88 B 
284 

, , S . 4'l5i.,..-^ -t'.!(Al 

58 •• "(ABj' 
80 

y j ^ W o d . ' • • ' " * "MAj 

• X' 170' A L ' - M 
Metals (mq/l) 
Sodium 50 27 27 ' 26400 '- - (A) - 21600' •"'-{AJI 26 

Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

27 27 26400 21600 26 

OJ 
o 
NJ 
O 

00 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

GWQC 
(B) 

MCL 

MA-MW-18M 

MA-MW-18M-R1 

06/17/2002 

31.77-41.77 ft 

MB0M67 

MA-MW-18M 

MA-MW-18M-R2 

09/18/2002 

31.77-41.77 ft 

MB0M91-Dissolved 

MA-MW-18M 

MA-MW-18M-R2 

09/18/2002 

31.77-41.77 ft 

MB0M92 

MA-MW-18S 

MA-MW-18S-R1 

06/17/2002 

7.8-17.8 ft 

MB0KY1 

MA-MW-18S 

MA-MW-18S-R1 

06/17/2002 

7.8-17.8 ft 

MB0M68 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 

4 
100 
300 
10 
50 

6 
10 

2000 
4 

5 
100 

15 

^ $ ^ ^9Vr^^"-(AB) 

130 

2:"':27000"': ' |.e.; w 

\ - . 280 . : J ^ --: - (Aj 

7'%fM9.S^':$fm 
154 B 

: -" .̂̂ 'fegob- 5!'^.(A) 

,.:. 278 r-"Jf;"*(A) 

- - 26̂ 8 - . - (A)' 

- ' •?93«8^j/'-'-j'(Aij! 
187 B 

1 4 B 
-""27fbOC'^ ' ""(AJ. 

1 5 B 
. . ^ 313i . MAJ 

~ 35C (Aj 

i.Jf"^'-^9''2 (A) 

5400 ?''• ' ' (ABJ 

- 2 8 0 0 0 ' ^ -..' (Aj 

.„ .-leoo'sr..'. (A) 

5260 . m 

'-. 28000 .'-"̂ ."T (A)' 

. •' .1600 ',.. V^'' (AJ 
Metals (mq/l) 
Sodium 50 45 ?'>,Ti.9bb't'.'.: ̂ rTt.(A) . -m^M^ ..'̂ '̂ 4 39 40 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

45 41900 41900 39 40 

OJ 
o 
NJ 
O 

VO 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 

Page 15 of 29 



Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-18S 
MA-MW-18S-R2 

09(18(2002 
7.8-17.8 ft 
MB0M93 

MA-MW-18S 
MA-MW-18S-R2 

09(18(2002 
7.8-17.8 ft 

MB0M94-Dissolved 

MA-MW-19M 

MA-MW-19M-R1 
06(17(2002 
42 - 52 ft 
MB0KX7 

MA-MW-19M 

MA.MW-19M-R1 
06(17/2002 

42 - 52 ft 
MB0M69 

MA-MW-19M 

MA-MW-19M-R2 
09/19(2002 

42 - 52 ft 
MB0M96 

Metals (uq/L) 
kluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

. '-:719 . a & . , (AI 

'112 8- ' 
6310 •tJ'I'S^ 

(ABj 

(ABj 

38 B 
'*--V26806*ea^.'' 

' '^13.2 J " ' -
I - . - .*1''350 . , ' - -

':-W' 
(A) 

(A). 

i.- . ' 10'6i '(ABJ 
4;-. .-.r 5740¥ (ABJ 

31 B 
W'!?25mW^---M^ 

i'x~i.r^35Q^"* . , (̂•AJ 

• y \ S ^ ^ ^ ^ M 

82 

•"""^7.800- ptT3-'(Aj 

-..*«-.5"60-.. i i - (Aj* 

76 

iS;.->'5'o"6i'f:- '"^tM 

r* , ' . 590k 'C-^(A) 

.-909 J .i -l (Aj. 

3.3 B 
98.2 B 
0.23 B 

47 B 

.;"-.¥9'54o';i«-"-(Ar-
26 B 

. - . „ ' . 594..-.. ' "(Aj" 
Metals (mq/l) 
Sodium 50 27000 (A) •'. 27806-''" "("Aj 44 47 ' -40166 f' '. (Aj" 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

27000 27800 
" C i -'•-5."3S"8 - '*' ;('BJ 

44 47 40100 

OJ 
o 
to 
o 
Ul 
o 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

{«) 
GWQC 

(B> 
MCL 

MA-MW-19M 

MA-MW-19M-R2 
09/19/2002 
42 - 52 ft 

MBOMAI-Dissolved 

MA-MW-19R 
MA-MW-19R-R1 

06/17/2002 
103.113ft 
MB0KX6 

MA-MW-19R 
MA-MW-19R-R1 

06/17/2002 
103-113 ft 
MB0M70 

MA-MW-19R 
MA-MW-19R-R2 

09/19/2002 
103-113ft 
MB0M99 

MA-MW-19R 
MA-MW-19R-R2 

09/19/2002 
103-113 ft 

MBOMAO-Dissolved 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

2.2 B 
77.5 B 

/ ' - . I '7550'Ii* (AJ 

.. '-#'', 589'-v',.̂ . . , (Aj 

?-'.'•" l'500'.> (A) 

140 

15 
• ,'94666 (Aj 

'-5666 (Aj 

• . ' 2 ® i ^ ^ g i S i 

130 

-96000 • . -'(A); 

5200 - ,"' (Aj* 

lE^fc453^1-!»,. v ' M 
2 B 

1.6 B 
141 B 

0.46 B 
0.79 B 

35 B 
V':"802e'6--- - 'J$''"'"(A) 

33 
" :- 4490-;-'v : '-(A) 

%fi,_ " ^ o e t i -• ' r(Aj 
1 6 B 

139 B 
0.42 B 
1.1 B 

'.. 80500' '.. - *(A) 

. i ' 4546.-.''% ' (A)' 
Metals (mq/l) 
Sodium 50 •• , "40600 ,, V- .= -'(A) "'.- 3560'-" (Aj 3700, -'• - .(Aj .. 3010066 •:./•*•" =. (A) 1 ;;;3660b00 • ' . , , - '̂  (A) 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

40600 
" A '3"6.B ' (B) 

3500 3700 :• 3010000' ' -•!- . . (AJ 
-•• • :-l'2.5 1 ..(ABJ 

.-'TSOeOOOO.y- '- (A) 
l f i ' 12.9 ' -i (AB) 

OJ 
o 
NJ 
O 

m 

B • Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 
station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-19S 

MA-MW-19S-R1 
06/17/2002 

5.05-15.05 ft 
MB0KX8 

MA-MW-19S 

MA-MW.19S-R1 
06/17/2002 

5.05-15.05 ft 
MB0M71 

MA-MW-19S 
MA-MW-19S-R2 

09/19/2002 
5.05-15,05 ft 

MB0MA3-Dissolved 

MA-MW-19S 

MA-MW-19S-R2 

09/19/2002 

5.05-15.05 ft 
MB0MA4 

MA-MW-01M 

MA-MW-1 M-R1 

06/20/2002 

50 - 60 ft 
MB0KS2 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

s i i J.:43b • ,4fe(Aj 

1000 

5060 " " (A) 

'^^ 6^6•:''-T '̂ 4) 

1000 

.46'66 . (Aj 

r̂ ^̂ 't'eTo""--•*-??-'? (Aj 

1140 

14 B 
3590 (AJ 

-'- ' ^KOF" .'{'- '(A! 

131 B 

1230 

24 B 
. , 3840 " ': "(A) 

62 
'f?.'"565-\.:-Tx:(A) 

-•• •' -2*6",'*,P'' (ABJ 
130 

~̂ 16000,- : i - (A j 

' ; a - ' 5 fo ' ' - ^ - " " {A ) 
Metals (mq/l) | 
Sodium 50 48 '*5il.#256Kr--i^i(A)' .f^^*4'2Y6o,'; is-''.- ̂ : (Aj' m^-47'7W^iym~iH ^/"*573S'"- ' -*a^Aj- | 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

48 50 42100 47700 73 

OJ 

o 
NJ 
O 
U l 
NJ 

B • Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 
Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-01M 

MA-MW-1 M-R1 
06/20/2002 
50 - 60 ft 
MB0KW4 

MA-MW-01M 
MA-MW-1 M-R2 

09/23/2002 

50 - 60 ft 
MB0MA2 

MA-MW-01M 

MA-MW-1 M-R2 
09/23/2002 
50 - 60 ft 

MB0MA7-Dissolved 

MA-MW-01S 

MA-MW-1 S-R1 
06/20/2002 

4 - 1 4 ft 

MB0KS4 

MA-MW-01S 

MA-MW-1 S-R1 
06/20/2002 

4 -14 ft 

MB0KW5 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 
Sodium 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

50000 

6 
10 

2000 
4 
5 

100 

15 

' j -nT^20S&; ' l t lAB) 
92 

' -16000 - ' (A) 

' r - r^ \476 ' - .l^riAi 
76 

72.8 B 

.•*:%;24 5iw-'- («Bf 
135 B 

3.3 B 
1 4 B 

."5^17800.-..-'., ' (AJ 

0 72 B 
-32562.^ . . 

- 72966- ' 
. (AJ 

> l 

m^-a&2'f'i^'xm)i 
92.4 B 

- , 15600" ' , (Aj 

r̂ -n y'4mri-: -'m-. 
-^67100-- '.'TAJI 

' -240 '. ' i '(AJ 
' - y r i 9 -^[•'•'..{B) 
i <:f3mQ-.r^&m 

690 

86 
2200 -*J. . (A) 

- ---'STTI ^-^^^r-iA) 
98 

-.^•^wS^MS^Wt 
310 

v t L 4600 -..' " (Aj 

fr^t^-270ri-*7"-'(Xl1 
68 

Metals (mg/l) 
Sodium 50 r^*''4^t6'̂ -.^"«}^(A!? T^t,72906-?'-''.v.-'-- -^w'lf-^-i 671.00*6-1" *, J,'(AI" '̂  -c:.W8. ^-'3f:t-(A)ris**r.68i:,Sfvr»i 
Metals (ug/L) 
Thallium 10 2 1 

OJ 

o 
NJ 
O 
tn 
OJ 

B - Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-OIS 
MA-MW-1 S-R2 

09/23/2002 
4 -14 ft 

MB0MA5 

MA-MW-OIS 

MA-MW-1 S-R2 
09/23/2002 

4 -14 ft 

MB0MA6- Dissolved 

MA-MW-20D 
MA-MW-20D-R1 

06/13/2002 

123-133 ft 
MB0KX3 

MA-MW-20D 
MA-MW-20D-R1 

06/13/2002 

123-133 ft 
MB0M72 

MA-MW-20D 
MA-MW-20D-R2 

09/20/2002 

123-133 ft 
MB0MA8-Dissolved 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

J- i '•l8-7sBJ,..,>i(Bj 
^ 7f36«dfi-'-''*--(AB)* 

689 J 

68 B 
~ •--2206''' -• - (Af 

S:-%«7#9'^i-^-<&(A)i 

29 B 
%'- "37bdKr-»-V(Ai! 

846 J 

57 B 
*'- . 1320"" ' ' (A) 

?^. . i - '66 'm'» ' r€ i (Ai 

"- - 980^ ' (Aj; 

290 
6 .9 . . .(B)' 

'>-176060"'' . -J4 

&k^390ife£-i-.j M k 

1 • 976', " ' , '̂(Aj 

300 
- 7i2- -.(BJ 

" ISOOOb**"' '.^iAj' 

& s d46bQ'>SiAMHW 

162 B 
3.4 B 

285 
2.3 B 

7 153000-"' ' ' -JAJ 

L S ij'328b-*^*-.=rrli(Aj' 
Metals (mq/l) 
Sodium 50 61500 J (A) ^ 74300. j - .(Aj " - 940 t (Aj 98'0' . -.(AJI- 690000'. .'(AJ 

Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

^?6.15.00fjr>?CS4)J ^1 ''\43M^f3^M) 940 980 |%6^900b,0i#'' tfsi- 'Ti 
- •- ' 'x lS. 'J- ' -A*!® 

OJ 
o 
to 
o 
Ul 
1 ^ . 

B - Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) • Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

0.5/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

GWQC 
(B) 

MCL 

MA-MW-20D 

MA-MW-20D-R2 

09/20/2002 

123-133 ft 

MBOMBO 

MA-MW-20M 

MA-MW-20M-R1 

06/13/2002 

42 - 52 ft 

MB0KX4 

MA-MW-20M 

MA-MW-20M-R1 

06/13/2002 

42.52 ft 

MB0M73 

MA-MW-20M 

MA-MW-20M-R2 

09/20/2002 

42 - 52 ft 

MB0MA9 

MA-MW-20M 

MA-MW.20M.R2 

09/20/2002 

42 . 52 ft 

MB0MB3.Dissolved 

Metals (uq/L) 
Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 

Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 

50 

6 
10 

2000 
4 
5 

100 

15 

181 B 

2.9 B 

294 
1.5 B 

21 B 

'S^SM&M- m. 

f^^rsV^cT" k- ' \ (Af. 

l^^'2b6S^'- '* ."i-w 

150 

j$I:-23oo6:^^- c M 

« «^2b6' f - ' -'."(A) 

t' e /s.f9"6bf:i'it--?p|?(Ait 

150 

- l - ; * 2 3 o o o , ' .(Aj; 

' * f ' ' ! l 2 0 0 ' , '; (AJ 

I s^ i : i , i6^ . -^-f-tAj 

3.8 B 
165 B 

0.37 B 
0.8 B 
83 B 

5L".28006-'ifr-i'-(AJ 
16 B 

- • ? 11405"'. *,*S'{Aj 

147 B 

0.57 B 

M»227,60'.' /-^'«.{Aj' 

t . - ^ ' ^T ib ' * - - ' . - -~? (AJ ' 
Metals (mq/l) 
Sodium 50 \690000 (AJ : " 5 9 1 (A) .:'- - - - 6 4 . . M . _ 60900 - - {AJIIS ,'61366 , '̂'(AJ 

Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

>i,»'690000, ' " f iJAl 
5 |^* l2 :5 ' ' \ t l f r iSABi ' 

59 64 '̂'»i:;S669.66., '*' -. (AJ i-s^ieis'o'o: , . .*, (AJ* 

S£1. "^3»3*J - - . . -A« ' (BT 

OJ 

o 
NJ 
O 
U l 
U l 

B . Analyte detected in associated blank 
J . Reported value is estimated in quantity 
(A, B ) . Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 

Chemical Name 

(A) 

GWQC 
(B) 

MCL 
MA.MW-20R 

MA-MW-20R-R1 

06/13/2002 

113-123ft 

MB0KX5 

MA-MW-20R 

MA-MW-20R-R1 

06/13/2002 

113.123ft 

MB0M74 

MA-MW-20R 

MA-MW-20R-R2 

09/20/2002 

113-123 ft 

MBOMBI-Dlssolved 

MA-MW-20R 

MA-MW-20R-R2 

09/20/2002 

113-123ft 

MB0MB2 

MA-MW-20S 

MA-MW-20S-R1 

06/13/2002 

7.9-17.9 ft 

MB0KX1 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 

Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

i? ; 620 ,"- ' (Aj 

260 

? 140000--5: "' "(A! 

''£a\'3200<.1?-* s,(A) 

• 590 • (Aj 

260 

•;'i4oobbi"v *l i^.m 

\''*Ii!:-,'3"36ov-?=-.̂ 'J (Aj 

•::.•'-' 531 ' (Aj 
2.2 B 

240 
^ '',.>l5.-^B'-":Y-c(B> 

c? t̂T33"6bb'̂ j*:̂  2 rlAj 

*J^i296Wj'j^-'':{AJ 

1080 - :'(AJ 
2.9 B 

239 
1.6 B 

0.21 B 
32 B 

" I ' l 06000:3rC35{Aj 
34 

"j'ii2476'Jo,i.«S{Aj 

- 4000" ' ' " - ' .(AJ 

93 

10 
ra.l5400J-^I'?i(Al 

'44i£4'5iftliS,#S(Aj 
Metals (mq/l) 
Sodium 50 fr*l*f670vJ ,\-r (A) 0*-:?;696&l,--a5r%i ,i*5.'632®oiJ!?-r^i{Ar' # "45606613.:! ~ ' ' ""('AJ 1 48 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

670 690 "•;^632000 J,H., - TAJ 
S-ltSi-.s 8 8 B*-- (Bj 

456600*J'> . , (AJ 
•- : 7 8 B* ..,-**(BJ 

48 

OJ 

o 
NJ 
O 
Ul 

cn 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B ) . Exceeds criteria 
Exceedences highlighted 

GWQC . Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

Station ID 
Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-20S 
MA-MW-20S-R2 

09/20/2002 

7.9-17.9 ft 

MB0MB4-Dissolved 

MA-MW-20S 
MA-MW-20S-R2 

09/20/2002 

7.9-17.9 ft 
MBOMBO 

MA-MW-21S 
MA.MW.21S.R1 

06/12/2002 
10.21 ft 

MBOKXO 

MA-MW-21S 
MA-MW-21S-R1 

06/12/2002 

10-21 ft 

MB0M76 

MA-MW-21S 
MA-MW-21S-R2 

09/17/2002 
10-21 ft 
MB0L24 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

82.5 B 

1 3 B 
25 5 B 

17 

i!f?"3336'oT*'.' m 
1 7 B 

5#-;=.'20 9>;J -.(ABJ 
263 
2.6 B 

84 
'•" •" sVsbol-'"" ""̂ Aj 
A : 38'8~J (ABJ 
"M-:.€36d.^''^l ^ zm 

' , ' .- - ^ 2 % "" -<--̂ -(A! 

-c.,.. ,20 . j : -"(ABJ 
150 

- • " - - -M*"" 'r'(Aj 

, -̂ ''390"̂ .̂̂ -. S L A 

(AB) 

150 

'-: '^^546:'.K"'^- (Aj 

- - . * - i^406.- . i .^ (AJ 

'^f114001-^...V^'IA? 

22 B 
„ ., 41 6 J - - (ABj 

212 
1 B 

43 5 
'•S^.'16200 "<A- ' 'IAT. 
VJ 14 6"r'3 _ .(AJ 

w^«J=\483.&^- ' - iAl , 
Metals (mq/l) 
Sodium 50 '"^ 50166'?' 1 53700 .* -"(AJ" ' *-7,7 ' . " (A) •-. 81" k", »' (Ajl- , 68960- '̂-J*: „ "j/*) 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

ISSsoiebl Al' 
•i'N'' '-2.9 B J " ' * .(Bf 

&^537WiM''^'fl4^f 77 81 5^r68900^gf-a(AI^ 

OJ 

o 
NJ 
O 
Ul 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW.21S 
MA-MW-21S.R2 

09/17/2002 

10 .21 f t 
MB0L29.Dissolved 

MA-MW.22S 
MA.MW.22S.R1 

06/12/2002 

10-21 ft 
MB0KX2 

MA-MW-22S 
MA-MW-22S-R1 

06/12/2002 

10-21 ft 

MB0M77 

MA.MW-22S 

MA.MW.22S.R2 
09/17/2002 
10.21 ft 

MB0L27 

MA.MW.22S 
MA.MW.22S-R2 

09/17/2002 
10.21 ft 

MB0L28.Dissolved 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

1 6 B 
; t • >* .31 gjly.,'!? (ABJ 

148 B 

1 8 B 
^'n- i3o6"*-'̂ ~'*'" '(Al 

",-.. -, -423?4-,-'.'^ > ) 

-tl 36000 . (A) 

''«i::^.''274-,* '̂2C(ABJ 
480 

-A^ iL io- t ' i iTaABi 
V'-rstoob *' -."-'-jAj 
: „ . C630 - (AB) 
•s«->l,890 -- fZy l .W 

75 

. ' 230 ... -2,{4 

Ic-.". ' 9 3 3 ' ! - .(« 

94.9 B 

4 B 
•.f̂ "- 1400?v ' ' .{Aj 

11 2 J ' • (A) 
V-- 2 1 8 u 2 , .. (A) 

94.7 B 

1 7 B 
'-'« '-me <'̂ ?'"(A) 

24 B 
_. k.,,^196 ...._.,: (Aj' 

Metals (mq/l) 
Sodium 50 ' %'m^Q6'•vS:vMw 37 42 trx"522o6^T*--':4Xi :i:^7fob-s:;'4?l(Aj" 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

- 69100 (AJ 37 42 52200 r K (A) 47100 

OJ 
o 
to 
o 
Ul 
00 

B - Analyte detected in associated blank 
J . Reported value is estimated in quantity 
(A, B ) . Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL . Maximum Contaminant Level 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW.04S 

MA.MW.4S.R1 

06/12/2002 

4 -14 ft 

MB0KS3 

MA-MW-04S 

MA-MW-4S-R1 

06/12/2002 

4 -14 ft 

MB0KW1 

MA-MW-04S 

MA-MW-4S-R2 

09/17/2002 
4 - 1 4 f t 

MB0L30-Dissolved 

MA-MW-04S 

MA-MW-4S-R2 

09/17/2002 

4 - 1 4 ft 
MB0L32 

MA-MW-05S 

MA-MW-5S-R1 

06/27/2002 

6-16 ft 

MB0KS8 

Metals (ug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

' ^ n t - ' b 6- •"•*-« (A)i 
260 

. 12006 (A) 

*•' '-'' tl70-' u-^Wiw-

250 

""12066,,> - (Aj 

-v«;Jei7b!-a"e-'.NAj 

®l . v310! '^ £"* " ^ m i 
228 

28 B 
» 7̂ 236 ' (AJ 

# ^ - v ^ 1 3 3 ^ - l ^ ' ' W 

115 B 

•-'-'^2 6ktr^iW,m 
235 

32 B 
8950 .... (Aj 

1 7 B 
-: ^Jg.if51---^S-^(AJ 

. 210 ""- -(Aj" 

* i . ' ' -&i2bbfSi-. . dABj' 
460 

21 
- 4800 .- (A)' 

32 
Metals (mg/l) 
Sodium 50 45 49 . i r t 7470.,. •'•i(Aj' ' ^i7610-4.,>..X?{Al js.V, 150%'j!^..''li(Al 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

4.5 4.9 7470 7610 150 

OJ 

o 
NJ 
O 
U l 
VD 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL • Maximum Contaminant Level 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-05S 

MA-MW-5S-R1 
06/27/2002 

6-16 ft 
MB0KW2 

MA-MW-05S 
MA-MW-5S-R1-D 

06/27/2002 

6-16 ft 
MB0KS6 

MA-MW-05S 
MA-MW.5S.R1.D 

06/27/2002 

6 .16 f t 

MB0KT8 

MA-MW-05S 
MA-MW-5S-R2 

09/25/2002 

6-16 ft 
MB0MB5 

MA-MW-05S 
MA-MW-5S-R2 

09/25/2002 

6-16 ft 
MBOMBO- Dissolved 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

" -'^'lOOO i'-'- • (AB) 
490 

18 
; t * iwoo "iSX^'iA) 

37 

V'fr-> 206*--.i_ ;4 (AJ 

?'-^''''-12'0b*'' . - , ]ABJ 
470 

21 
*h^54QQf€^'/"'^M 

33 

" i'l-100 '• •**,'(AB) 
550 

18 
* TT^'-libo 'J¥f ' (A) 

41 

2 5 BJ 
' 943-J ^ (ABj-

212 

197 
t-̂ ' 532^"'''-'„.'3;V(A) 

6.7 B 

82.8 B 
46 B 

- • - "938 ' --,- (AB) 
215 
0.36 B 

19.4 
287 

6.7 B 
Metals (mq/l) 
Sodium 50 - "- '^40-'^-•.. -(A) 'y".ci56!j i ' ' (Aj '--.160 ' - (AJ * "167000- : ' '̂ (AJ •- 169000 .V -(A), 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

140 150 160 ' ; ;-i 67o"bo:.-f i-'^'f^(Aj .J:-.169006'::&%'. (AJ 

OJ 

o 
NJ 
O 
CM 
O 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC . Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 

05/20/2004 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 

Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA.MW-08S 

MA-MW-8S-R1 
06/12/2002 

4 -14 ft 

MB0KR4 

MA-MW-08S 

MA.MW.8S.R1 
06/12/2002 

4 .14 ft 

MBOKWO 

MA-MW.08S 
MA.MW.8S.R2 

09/17/2002 
4 . 1 4 f t 

MB0L31-Dissolved 

MA.MW.08S 
MA.MW.8S.R2 

09/17/2002 

4 -14 ft 
MB0L35 

MA-MW.09D 
MA-MW-9D-R1 

06/19/2002 
44 - 54 ft 

MB0KR5 

Metals (ug/L) 
/Muminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

580 -'•- (AI 

310 

82 
'. "9300 [' -.- - (A) 

t,' k^ 700 ,̂- - (Aj 

340 

67 
'IS'OOO ' (Aj 

.' 'r.7.90.^ , .- (A) 

5.8 B 
431 

82 B 
17400' ^ y (AJ 

759 .J ,̂ „,\(AJ 

144 B 

6.1 B 
409 

76 B 
17306 ."" ',-? -̂W 

37 
' ' "653 J p '\h.hM 

79 

r 12000 - -(AJ 

- 1500 " ' .- . "" î-M 
Metals (mq/l) 
Sodium 50 19 20 - : ?i253bo|_5i-C*'^'{AJ. %. 29800s'-^,-f4i^S /;--'.f3456 -r;<>,jAT' 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

19 20 25300 29800 56 

OJ 

o 
NJ 
O B - Analyte detected in associated blank 

J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 
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Table 5-11 
Groundwater - Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-09D 
MA-MW-9D-R1 

06/19/2002 
44 - 54 ft 
MB0KW3 

MA-MW-09D 
MA-MW-9D-R2 

09/19/2002 
44 - 54 ft 
MB0MB7 

MA-MW-09D 

MA-MW-9D-R2 
09/19/2002 

44 - 54 ft 
MBOMBS-Dissolved 

MA-MW-09S 

tVIA-MW-9S-R1 
06/19/2002 
16-26 ft 
MB0KR1 

MA-MW-09S 

MA-MW-9S-R1 
06/19/2002 
16-26 ft 
MB0KT5 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

79 

> t * '11000 .-?,*.,-I:(Aj 

4.sfi'5bb;S^illAf 

137 B 
2.5 B 

76 B 

2.7 B 
1 4 B 

* 10100 i J^,m 
75 J 

T;»V felOstS^^iAJ 

69.3 B 

0.95 B 
0 64 B 

•% 10200 -(Aj 

^ t i . 1 , 4 7 b ; *i(Aj 

•%-«.-• 5.670 0..,.*i>'; -(Aj 

150 

V ',1200.,.' - ' (AJ 

- f5Si. lS0„t .^,JlA) 

110 

"̂  -"3802,1"'li-w 
Metals (mq/l) 
Sodium 50 l ^^ 'Sset / t C&'.̂ iA ' -i6b^«*' *%it(Ai ?y'i'5?40o: . - - ' w {^„^gsf8o '£T'm - , "STv""' ̂ -'"JifAjl 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

58 53500 . (Aj 
*- . 2.8 B I- (Bj 

50400 ' (A)' 
4.7 B- - (Bl! 

80 81 

OJ 
o 
NJ 
O 
(J\ 
NJ 

B • Analyte detected in associated blank 
J • Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL - Maximum Contaminant Level 
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Table 5-11 
Groundwater- Metals Results Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
SamplelD 

Sample Date 
Sample Interval 
CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-09S 
MA-MW-9S-R2 

09/19/2002 
16-26 ft 

MB0L25-Dissolved 

MA-MW-09S 
MA-MW-9S-R2 

09/19/2002 
16-26 ft 
MB0L26 

Metals (uq/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Iron 
Lead 
Manqanese 

200 
20 
8 

2000 
20 
4 

100 
300 
10 
50 

6 
10 

2000 
4 
5 

100 

15 

141 B 

3.3 B 
1.9 B 

•̂  -- 715-jI. - i W 

y.'L'."j317 (Aj 

3.9 B 
186 B 

", jrt-rs't '-^- - (ABj 
37 B 

5f#U' ' l20*- ' - - ,Cw 
51 

**f-^56FJ -"(Aj 
Metals (mq/l) 
Sodium 50 101600 J (Aj .69500 J (A) 
Metals (ug/L) 
Sodium 
Thallium 

50000 
10 2 

.101600'J -1 . .(AJ; 
i - l -- -'2.8 BjVii«||(Bl1 

,,". '69500-J - (A) 

OJ 
o 
NJ 
O 
o\ 
OJ 

B - Analyte detected in associated blank 
J - Reported value is estimated in quantity 
(A, B) - Exceeds criteria 
Exceedences highlighted 

GWQC - Groundwater Quality Criteria 
MCL • Maximum Contaminant Level 

0.5/20/2004 
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Table 5-12 
Groundwater - PCB and Pesticide Results Above Criteria 

Martin Aaron Supertund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 

Sample ID 
Sample Date 

Sample Interval 
CLP Sample ID 

Chemical Name 

(A) 
GWQC 

(B) 
MCL 

MA-MW-12S 
MA-MW-12S.R1 

06/18/2002 
5.4.15.4 ft 

B0KX9 

MA.MW.13S 
MA-MW-13S-R1 

06/28/2002 
6.6-16.6 ft 

B0KX8 

MA-MW-14S 

MA-MW-14S-R1 
06/18/2002 

7-20 ft 
B0KY4 

MA-MW-14S 
MA-MW-14S-R2-D 

09/24/2002 
7 - 20 ft 
B0QA9 

Pesticides and PCBs (uq/L) 
Dieldrin 0.03 S:;\fo!099^'««*»x<(A) ,»"" .d032>iD#£'(A);" . ^ ^ 0 5 7 " J -«:'^(A) : ' S i i ^ H I M I i l i 

OJ 

o 
NJ 
O 
<TV 

J - Reported value is estimated in quantity 
N • Quality control sample spike recovery for this analyte was outside specifii3d limits 
(A, B ) . Exceeds criteria 
Exceedences highlighted 

GWQC . Groundwater Quality Criteria 
MCL . Maximum Contaminant Level 

0-5/20/2004 
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Table 5-13 
Groundwater - Camden City Well 7 - Analytes Above Criteria 

Martin Aaron Superfund Site 
Camden, NJ 

Remedial Investigation Report - May 2004 

station ID 
Sample ID 
Sample Date 

Sample Interval 

CLP Sample ID 
Chemical Name 

(A) 
GWQC 

(B) 
MCL 

CW-07 

MA.CW07-070202 
07/02/2002 

N/A 
MB0KR7 

CW.07 
MA.CW07.092402 

09/24/2002 
N/A 

MB0L34 

Metals (uq/L) 
Iron 
Manganese 

300 
50 

'-• '̂16900 ,'" '' .-'(AJ 
332 ' y ' w 

' f i n i6500». ' f •" -(AJ 
','-,.>*352l - ; .. (Aj 

OJ 

o 
^ (A, B) - Exceeds criteria 
g^ Exceedences highlighted 
on 

GWQC • Groundwater Quality Criteria 
MCL . Maximum Contaminant Level 

0.5/20/2004 
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Result (mg/Kg)| 

Result (mg/Kg)! i = -

0.064 

Contaminant 

Benzene 

Chlorobenzene 

Di(*)loroethylene-1.2 cis 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Result (mg/Kg) 

0.26 

3.2 

3.2 

1.2 

0.71 

0.32 

* 

Contaminant 

Dichloroelhane-1,1 

Dichloroethylene-1.2 cis 

Tetrachloroethylene 

Toluene 

Trichloroelhylene 

Result (mg/Kgj 

11 

24 

26 

160 

60 

1 sees 

I $ 
1 " 

L " 

i- --

g?rf 
ja'5<j4-

^•'-i^r-K 

1 1 

- , - J 

j 
_ J _ . 

Legend N 

• i Volatile Organic Compounds Above Criteria 

™*=**=̂  Martin Aaron Property Boundary 

=»=«=-= South Jersey Port Property Boundary 

Structures 

Contaminant 

Benzene 

Chlorobenzene 

Chloroform 

Dichloroettiane-1,1 

Dichloroethylene-1,2 d s 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichlorobenzene-1.2,4 

Trichloroethane-1,1,1 

Trichloroethylene 

Vinyl ctiloride 

Screening Level (mg/Kg) 

0.03 

1.0 

0.6 

10 

0.4 

0.02 

0.06 

12 

5.0 

2.0 

0.06 

0.01 

Contaminant 

Methylene chloride 

Tetrachloroelhylene 

Result (mg/Kg) 

0.071 

0.062 
1 
1 

saioa -1 
I 

Contaminant 

Benzene 

Chloroform 

Dichloroethylene-1,2 cis 

Tetrachloroethylene 

Trichlorobenzene-1,2,4 

Trichloroethylene 

Result (mg/Kg) 

4.5 

1.4 

0.74 

3.7 

5.9 

7.9 

Note: All constituents were compared to the 
USEPA DAF 20 soil criteria screening levels, 
with the exception of Dichloroethane-1,1. 
Dichloroethane-1,1 was compared the the 
New Jersey Department of Environmental 
Protection's Impact to Groundwater soil 
screening criteria. 

0 25 50 ^°R eet 

Figure 5-1 
Volatile Organic Compounds Exceeiding Screening Levels 
Surface Soil Samples 
• Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

^N r-

CH2MHILL 
3 0 2 0 6 7 I 



Legend 

P ^ structures 

Benzene Isopleth in mg/Kg 

^o.26J Soil Sample Location with 
SB 60 Concentrations in mg/Kg 

SB - Soil Boring 
SO - Soil Boring 

(locations same as boring 
location in NJDEP Rl) 

ND - Not detected 
J - Estimated in quantity 
Soil Screening Criteria 
EPA - 0.03 mg/Kg 
NRDCSCC-13 mg/Kg 
IGWSCC - 1 mg/Kg 

Soil Sampling Locations 

Martin Aaron Property Boundary 

South Jersey Port Property Boundary 

0 25 50 100 Feet 

Figure 5-2 
Benzene Results 
Surface Soil Sampling Locations 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

C H 2 M H L L L 
302068 



Legend 

Soil Sampling Locations N 

Martin Aaron Property Boundary 

South Jersey Port Property Boundary 

Structures 

Trichloroethylene Isopleth in mg/Kg 

Inferred Trichloroethylene 
Isopleth in mg/Kg 

Soil Sample Location with 
Concentrations in mg/Kg 

SB - Soil Boring 
SO - Soil Boring 

(locations same as boring 
location in NJDEP Rl) 

ND - Not detected 
J - Estimated in quantity 
Soii Screening Criteria 
EPA - 0.06 mg/Kg 
NRDCSCC - 54 mg/Kg 
IGWSCC -1 mg/Kg 

0 25 50 100 Feet 

Figure 5-3 
TCE Results 
Surface Soil Samples 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

CHZMHlLL i 
3 0 2 0 6 9 



Legend 

Soil Sampling Locations 

Martin Aaron Property Boundary 

South Jersey Port Property Boundary 

Structures 

- Tetrachloroethylene Isopleth in mg/Kg 

Soil Sample Location with 
Concentrations in mg/Kg 

SB - Soil Boring 
SO - Soil Boring 

(location same as boring 
location in NJDEP Rl) 

ND- Not detected 
J - Estimated in quantity 

Soil Screening Criteria 
EPA - 0.06 mg/Kg 
NRDCSCC - 6 mg/Kg 
IGWSCC -1 mg/Kg 

0 25 50 100 Feet 

Figure 5-4 
Tetrachloroethylene Results 
Surface Soil Sampling Locations 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

- C H Z M H I L L 
302070 



Legend 

Soil Sampling Locations 

Martin Aaron Property Boundary 

-= South Jersey Port Property Boundary 

Structures 

cis-1,2-Dichloroethylene Isopleth in mg/Kg 

Soil Sample Location with 
Total SVOC Concentration in mg/Kg 

SB - Soil Boring locations 
originally sampled in 2001 

SO - Soil Boring locations 
re-sampled in 2001 

ND - Not detected 
J - Estimated in quantity 

Soil Screening Criteria 
EPA - 0.4 mg/Kg 
NRDCSCC-1,000 mg/Kg 
IGW -1 mg/Kg 

0 25 50 100 
I Feet 

Figure 5-5 
cis-1,2-Dichloroethylene Results 
Surface Soil Sampling Locations 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

X:^H2JVIHILL 
302071 



% 

Benzo(a)anthracene 

Contaminant 

Benzo(a)anthracene 

> 

' » 

Resull (mg/Kg) 

Result (mg/Kg) 

Ben2o(b)fluoranthene 

Benzo(a) pyrene 

Ben2o{a)anthracene 

Cartiazole 

Fluoranthene 

^eno(1,2,3-cd)pyrene 

37 

39 

50 

14 

120 

15 

F Contaminanl 

Ben20(b)fluoranthene 

Benzo(a)anthracene 

Carbazole 

Result (mg/Kg) 

5,5 

6,1 

1.0 

Result (mg/Kg) 

Legend N 

hMW19S 

-'SBl 06 

Benzo(b)(luoranthene 

Benzo(a)anthracene 

Contaminanl 

Benzo(b){luoranthene 

Benzo(a)anthracene 

Carbazole 

Dibenz o(a,h)anthracene 

i SBl 08 
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^ ' y>^yy^y^y^yy \ ^y^y^yy \ ^y^y^yy \ ^yy^yy \ ^y^y^yyy^y^y l 
^ > > » » > » : : ^ ^ ^•^ ^ .V X A ^ > > . N \ > > > £ N A > > . ^ 

Cbntamlnant."- ,"• Resulf.{mg/Kg) 

,-."•- 5.6 

, 4,340 

•••.;44.i 

:,t!,es"ult:(rngjKg) 

;..65.5 

1,6.20 

•'.'•-•• 4 9 

.-Resu|f;(mg/Kg) 

-217 

538 

. ResulUmg/Kg) 

1,780 
; i ;a7d 

;;:"'rio 
. i,27o 

;.Resijlt:<rhg/Kg) 

"-,;19:4 

-;4."470 

- • 2^8 

: Resulfimg/Kg) 

;:.-47.t 

•'•"2,690 

Cor i taminar i t ; ••Result ; (mg/Kg) 

Ghrd,miurn •. 

Copper •-.-"• 

••-77.6 

'. 908 

LEGEND 

CLAY 

SAND 

Contaminant 

Antimony 

Arsenic 

Barium 

Chromium 

Cadmium 

Lead 

Mercury 
Selenium 

Thallium 

Screening Level (mg/Kg) 

5.0 

29 

1,600 

38 

8.0 

400 

2.0 
5.0 

0.7 

FIGURE 5-39 
M E T A L S 
E X C E E D I N G SCREENING LEVELS 
C R O S S S E C T I O N J - J ' 
S U B S U R F A C E SOIL 
MARTIN AARON SUPERFUND SITE 
CAMDEN, NJ 
REMEDIAL INVESTIGATION REPORT 
MAY 2004 

CH2MHILL 
302105 



Result (mg/Kg) 

0,028 

0,33 

Result (mg/Kg) 

0,012 

0,011 

Result (mg/Kg) 

Resull (mg/Kg)| 

Resull (mg/Kg) 

Legend N 

• PCBs and Pesticides Above Criteria 

^ Soil Sampling Locations 

^ s ^ ^ ^ ^ ^ ^ Martin Aaron Property Boundary 

• • • - • South Jersey Port Property Boundary 

Structures 

Contaminant 

Aldrin 
BHC, alpha 
BHC, beta 
BHC, gamma (Lindane) 
Dieldrin 
Heptachlor Epoxide 
PCB-Aroclor 1254 
PCB-Aroclor 1260 

Screening Level (mg/Kg) 

0.5 
0.0005 
0.003 
0.009 
0.004 

0.7 
2.0 
2.0 

Result(mgn<g)| Notei All constituents were compared to the USPEA 
o.ooel DAF 20 soil screening levels. All PCBs were compared 

to the New Jersey Department of Environmental Protection's 
^ Non-Residential Direct Contact Soil Cleanup Criteria. 

Contaminant 

Dieldrin 

Result (mg/Kg) 

0.006 

Contaminant 

BHC.alpha 

Result (mg«g) 

0,002 

Result (mg/Kg) 

BHC, alpha 

BHC, beta 

0,002 

0,004 

Contaminant 

Heptachlor Epoxide 

Dieldrin 

Result (mg/Kg) 

0,9 

0,44 

0 25 50 100 Feet 

Figure 5-40 
PCBs and Pesticides Exceeding Screening Levels 
Subsurface Soil Sampies 
Marfin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

OH2IVIHILL 
302106 



Legend 

Soil Sampling Locations 

Martin Aaron Property Boundary 

-= South Jersey Port Property Boundary 

Structures 

Dieldrin Isopleth in mg/Kg 
Inferred Dieldrin Isopleth in mg/Kg 
Soil Sampling Locations with 
Dieldrin Concentrations in mg/Kg 

SB - Soil Boring 
SO - Soil Boring 

(location same as boring 
location in NJDEP Rl) 

ND - Not detected 
J - Estimated in quantity 

Soil Screening Criteria 

EPA - 0.004 mg/Kg 
NRDCSCC-0.18 mg/Kg 
IGWSCC - 50 

100 Feet 

Figure 5-41 
Dieldrin Concentrations in 
Subsurface Soil Samples from 
4 to 5 ft bgs 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

302107 



Legend 

^ Soil Sampling Locations 

Martin Aaron Property Boundary 

South Jersey Port Property Boundary 

Stmctures 

Dieldrin Isopleth in mg/Kg 
— — Inferred Dieldrin Isopleth in mg/Kg 
^ 0.026J Soil Sampling Locations with 
MW 12S Dieldrin Concentrations in mg/Kg 

SB - Soil Boring 
SO - Soil Boring 

(location same as boring 
location in NJDEP Rl) 

ND - Not detected 
J - Estimated in quantity 

Soil Screening Criteria 
EPA - 0.004 mg/Kg 
NRDCSCC-0.18 mg/Kg 
IGWSCC - 50 mg/Kg 

0 25 50 100 Feet 

Figure 5-42 
Dieldrin Concentrations in 
Subsurface Soil Samples from 
7 to 21 ft bgs 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

302108 



164453f18_pcb_i.dgn 28-MAY-2004 

(FEET) 

100 200 300 400 500 600 700 800 900 1000 1100 1200 

2.5-

5.0 

7.5 

4 1 a 
ffl 

I-
UJ 
UJ 

u. 

Q. 
Ul 
O 

10.0-

12.5 — 

15.0 — 

17.5-

20.0-

22.5 

' VW>VVVV>VVVV>VV 
v w v v w v ^ v v w w v v •vvxvvvvxvvvvxvvv 
y y y y ^ y y y y y y y / 
y . y y . y . y v 2 ^ y y y ^ 

— " ,\ ,\ 

Cor i taminah t R e s u l t ( rng/Kg) 

• 0,QOS 

Conta m,t"riant:- • ResLlIt (mg/Kg) 

•0;068 

COri,ta[ninant" ; R e s u t l (mg/Kg) 

^'••C', ga.Fnma (L iDdane) ' ; 

PCB.'A'roeior 1254-"- ",,': '. 

CpntafFi inant • , Res,ul t , (mg/K9) 

BWC; beta. 

C o n t a m i n a n t ' • R e s u l t - ( m g ' K g ) 

RGB;,AFQclbr12S4,"-

Cohtamitiant -'."•.•"•.•' • - •.-•••.• Result"'(mg/Kg) 

BHCganima (Lindane) .-• . 0-,634 

•yvyvv^vvvvyvvvvyvvvvyy^vvyvvvv 
' V>VVVV>VVVV>VVW>V>VV>VVVV>VVV 
' W V V W V V V W V V V W V V V V W V V W V V V V 
-v>vvvv^vvvvv>vvvv>vvvv>vvvv>vvv 
• y y / y y y y / y y y y y y y / y y y y y y y y y^^yyy^^yyy^^yyy^^yyy^^y^"/yy:^yv 
\ NN \ S N \ NS \ \ , N, N N \ \ \ N • 

yy/""/yv 
K-vVw^V" •vvvvvv yyyy-^x y \ y y y ^ 

^ — < : L - - ^ d -

y W 

y 
^ 

P 
% 

>vvv\ 
%vvv^ 

km 

/ y y y y y y y v y y y y y y—r~,~ 
/ W > V V V V V V V W > V V V 
K y y / y / y y y y y y y y ky^yyy^yyy^^yy, 
i /W>VVVV>VVVV>VVV 
/ W ^ V V W W V V W V V W 
• w v v v w w v w v v w 

X ,N 

Con tam inan t Resu l t (mg /Kg ) 

Dieldr in 

PCB, Aroclor 1260 

0 ,098 

3,1 

C o n t a m i n a n t Resul t (mg /Kg ) 

PCB, Aroclor 1254 48 

C o n t a m i n a n t Resu l t (mg /Kg ) 

Hep tach lo r Epox ide 

Dieldr in 

0,9 

0,44 

C o n t a m i n a n t Resu l t (mg /Kg) 

0 ,006 

C o n t a m i n a n t Resul t (mg /Kg ) 

B H C , a lpha 0 ,002 

LEGEND 
V N V M CLAY 

SAND 

Contaminant 

Aldrin 

BHC, alpha 

BHC, beta 

BHC, gamma (Lindane) 

Dieldrin 

Heptachlor Epoxide 

PCB-Aroclor 1254 

PCB-Aroclor 1260 

Screening Level (mg/Kg) 

0,5 

0,0005 

0,003 

0,009 

0.004 

0.7 

2,0 

2.0 

Note: All pesticides were compared to the USEPA 
DAF 20 soil criteria screening levels. All PCBs were 
compared to the New Jersey Department of 
Environmental Protection's Non-Residential Direct 
Contact Soil Cleanup Criteria. 

FIGURE 5-43 
PCB'S AND PESTICIDES 
EXCEEDING SCREENING LEVELS 
CROSS SECTION i - I' 
SUBSURFACE SOIL 
MARTIN/\ARON SUPERFUND SITE 
CAMDEN, NJ 
REIVIEDIAL INVESTIGATION REPORT MAY 2004 

OH2IVIHILL 
302109 



164453f19jDcbj.dgn 04-APR-2005 

(FEET) 
J' 

100 150 200 250 300 350 400 450 500 550 600 

O 
ffl 

H 
UJ 
UJ 

X 

Q. 
UJ 
Q 

10.0 — 

12.5 

15.0 

17.5 

20.0 — 

22.5 

LEGEND 

N N N \ 
Cl^Y 

SAND 

Contaminant 

[Aldrin 
BHC, alpha 

BHC, beta 
BHC, gamma (Lindane) 
Dieldrin 
Heptachlor Epoxide 

PCB-Aroclor 1254 
PCB-Aroclor 1260 

Screening Level (mg/Kg) 

0.5 
0,0005 

0.003 
0.009 
0.004 

0,7 
2,0 

2,0 1 

Note: All pesticides were compared to the USEPA 
DAF 20 soil criteria screening levels. All PCBs were 
compared to the New Jersey Department of 
Environmental Protection's Non-Residential Direct 
Contact Soil Cleanup Criteria. 

FIGURE 5-44 
P C B ' S A N D P E S T I C I D E S 
E X C E E D I N G S C R E E N I N G L E V E L S 
C R O S S S E C T I O N J - J ' 
S U B S U R F A C E S O I L 
MARTIN /\ARON SUPERFUND SITE 
CAMDEN, NJ 
REMEDIAL INVESTIGATION REPORT 

MAY 2004 

_ _ _ CHZMHILL 
I 302110 I 



1 Contaminaiit 
Benzene 
Dichloroethane-1,2 
Trichloroethylene 
VJiyl chloride 

Result (ug/L 
31 
3.5 
1.5 
5.7 

Legend 

* Volatile Organic Compounds Above Criteria 

Existing Monitoring Well Locations 

New Monitoring Well Locations 

'•'-̂ '̂ '- *'"''' Martin Aaron Property Boundary 

=•=-=* South Jersey Port Property Boundary 

\_2_ j Structures 

© 

Contaminant 
Benzene 
pichloroethylene-1,2 cis 
Dichloropropene-1,3 cis 
Trichloroethane-1,1,1 
Trichloroethylene 
Vinyl chloride 

Screening Level (ug/L] 
1.0 
10 

0.02 
30 
1.0 
2.0 

Note: All compounds were compared the 
New Jersey Department of Environmental 
Protection's groundwater quality criteria NJGWQC), 
with the exception of Vinyl Chloride. Vinyl Chloride 
was compared to the USEPA MCL. 

100 Feet 

Figure 5-45 
Volatile Organic Compounds In Groundwater 
Surficial Upper PRM Aquifer 
September 2002 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

CH2IVIHILL 
302111 



^ 

I 
j 

-N r— 

Structures 

Contaminant 
Ether, bis(2-chloroethyl) 
JNitrosodiphenylamine-n 

N 

Legend 

A Semivolatiles Above Criteria 

© Existing Monitoring Well Locations 

^ New Monitoring Well Locations 

Martin Aaron Property Boundary 

South Jersey Port Property Boundary 

Screening Level (ug/L)| 
10 
20 

Note- All compounds were compared to the New 
Jersey Department of Environmental Protection's 
groundwater quality criteria (NJGWQC) screening levels. 

Result (ug/L)! 

0 25 50 100 Feet 

Figure 5-46 
Semivolatile Organic Compounds In Groundwater 
Surficial Upper PRM Aquifer 
September 2002 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 

-t\/lay 2004 

_®_ M^ U^ 

CH2IVIHILL 
302112 \ 



!&3ntaminant 

lAluminunn (7) 

iA rsen icp) 

lArecnicO) 

Barium p ) 

Barium (T) 

iFon(D) 

IronfT) 

LeadfT) 

M3r>ganesep} 

Manganese (T) 

Thallium (D) 

Ros i i l (ugfl.) 

719 

tO.6 

t2.a 

S.740 

6 ^ K 

25,40C 

26,Ba 

13.2 

1,350 

1,350 

5.3 

Iron (D) 

l rcn(T) 

Mar>ganoseP) 

Manganese (T) 

3,59( 

3,B40 

531 

565 

H^ontamrarrt 

Aluminum (T) 

A r e w i i c p ) 

Arsenic (T) 

J r o n p ) 

l roo(T) 

Manganese (D) 

Manganese (1) 
SodHjn (p ) 

SodhmfT ) 

Re5id(U94. 

584 

2.06C 

l . f f i t 

4,09( 

8 , 7 * 

346 

37( 

98, IOC 

too.ooc 

Contaminanl 

Aluminum (T) 

Arsenic (D) 

Arsenic (T) 

Cadmium (D) 

Cadmium (T) 

l ron(D) 
IronCT) 

LeadCT) 

Mangarwse (T) 

SoduT,(T> 

Thallium (D) 

Resutt (ug/L 

566 

462 

523 

11.1 
45.7 

lO.OOC 

12,500 

35.5 

616 

642 

52.100 

3.1 

Conta rrunant 

AtuminunfT) 

Antimony p ) 

Ant ioKnyfT) 
Bar iun(D) 
B a r i m i f n 

lfon(T> 
Manganese (T) 

Sodium p ) 
Sodium (T) 

Resti t(ugfl-) 

206 

23.7 
6.4 

3 . 5 « 

36.50C 

ll.TOC 

139 

184.00( 

145.00C 

Aluminum (7) 

Cadmium (T) 

I ronfT) 

Manganese p > 

Manganese (T) 

SodiuT> (D) 

S o d i u n f O 

Thallium (D) 

n o s t i I ( u 9 ^ 

317 

6.8 

1.120 

715 

50J 

101.000 

69.500 

2.8 

ConlaminanI 

/UuminumfT) 

Arsenic (T) 

l ron(T) 

Lead(T) 

Mangar>ese (T) 

Sodiv»n(D) 
Sod i«n(T) 

Thallium P ) 

Resull (ug/L 

33,30( 

2 a 9 

51.900 

38.8 
364 

50, IOC 

53.7(X 

2.J 

Legend 

M Metals Above Criteria 

® Existing Monitoring Well Locations 

^ New Monitoring Well Locations 
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6. Contaminant Fate and Transport 

Through evaluation of data collected during investigation efforts of potential contaminant 
sources at the Site including the Martin Aaron property and the siirrounding areas, an 
understanding was developed regarding the interaction between the historic waste-
management practices on the property, the hydrogeologic setting, and transformation (fate) 
and movement (transport) of constituents within that setting. 

Fvmdamental to describing fate and transport at the Site is the imderstanding of natural 
attenuation processes that reduce contaminant mass and retard the migration of 
contaminants. These processes along with the characterization of contaminant sources, 
release mechanisms, rates of migration and attenuation, persistence of contaminants, and 
migration pathways for contaminants are discussed in this section. 

COCs in the soil and groundwater at the Site consist of a variety of VOCs including 
aromatic hydrocarbons (including the BTEX compounds), chlorinated aliphatic 
hydrocarbons (CAHs), and assorted polyaromatic hydrocarbons (PAHs). The primary 
COCs are TCE, PCE and related CAHs. These related CAHs include cis-l,2-DCE, trans-1,2-
DCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, vinyl chloride, and chloroethane. Subsequently, the 
discussion of the fate and transport of chemicals in the subsurface has focused on the CAH 
and BTEX compounds in groimdwater at the Site. 

6.1 Potential Routes of Migration 
As discussed in Section 2.3 and presented in Figure 2-1, various historical waste 
management activities in locations at the Martin Aaron property introduced contaminants 
into the immediate environment. These sources for soil, and ultimately groimdwater, 
contamination include: 

• Buried Wastes: Buried drums containing hazardous waste and soUs contaminated with 
hazardous substances were observed in test pits at Martin Aaron and were excavated to 
depths below the local groundwater table. 

• Roll-Off Containers and Drums: Roll-off containers used for storage of hazardous waste 
had leaked onto soils at the property, drums stored within the yard area w^ere observed 
to contain holes and/or were stored upside down aUowing contents to leak onto the 
ground, and two tractor trailers containing 100 drums each (and vapor presence) were 
staged along side the facility. 

• Sewer Basins/Floor Drains: Basins 1,2, and 3 collected effluent from the former Martin 
Aaron Building. Dye testing of sewer basins 2 and 3 in the southwest portion of the 
property failed to locate any outfall structure. Effluent from the former Wadco/Martin 
Aaron operations was discharged directly to the subsurface by infiltration, and the 
discharge pipe located in the influent side of Basin 1 was observed to aUow untreated 
effluent to discharge. Basin 4 was located east of the Rhodes Drum Building and was 
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6. CONTAMINANT FATE AND TRANSPORT 

verified, using dye testing, to have received influent from the floor drains of the Rhodes 
Drum Building. 

• Storage Tanks: Seven ASTs were located in the process area outside the north wall of the 
Rhodes Drum Building. The metals tanks were severely corroded. Fill pipes leading to 
three USTs were located near the former Martin Aaron Building. Discharges to surface 
runoff, soils, and groundwater were suspected from the storage tanks and their 
appurtenances. 

• Building Operations: Contaminants, paint residues, and wastewater may have been 
discharged to the soil through cracks in the process building floors and floor drains. 

6.1.1 Migration in Vadose Zone 
The sotirces listed above may have resulted in CAH and BTEX contamination in both the 
surface (Figure 5-1) and subsurface (Figure 5-20) soils. At the Site, contamination in the 
relatively thin (<10 feet) vadose zone appears to coincide with the contaminant source areas 
in the fill layer (concrete, asphalt, wood, glass, brick, slag, and fly ash mixed with 
fine/mediimi grained sand). The uppermost (anthropogenic) soil layer ranges from 
approximately 6 to 10 ft bgs throughout the property with the thickest layers located 
beneath the former Martin Aaron Building and the Rhodes Drum Building. FUl material 
transitions into a grayish brown sUt and sand mixture, shown on the cross sections at a 
deptii of about 10 to 12 ft bgs. 

In the vadose zone soils, CAH and BTEX constituents represent a source of contamination to 
the shaUow groundwater. The anthropogenic layer and grayish brown sUt and sand 
rruxture are underlain by the Late Cretaceous Magothy Formation, which comprises the 
uppermost water bearing zone (Upper PRM) beneath the property. Precipitation on the 
ground surface that does not exit the property as runoff, percolates downward to the water 
table. During infiltration, the water leaches from the vadose zone soUs those contaminants 
with sufficient concentrations or solubilities to either be washed downward or to be 
dissolved directly into the water. Because this process is controUed mainly by gravity, the 
transport of contaminants in the vadose zone is primarily downward, directly to the water 
table, with little to no lateral migration from the source areas. 

Some of the sources noted above, such as the buried wastes, were interred below the water 
table, thus discharging contaminants directly to the groundwater. 

6.1.2 IVIigration in Groundwater 
u p o n reaching the water table in the Upper PRM Aquifer, contaminants have moved both 
verticaUy by gravity and lateraUy under the influence of the ambient hydraulic gradient. 
Contaminant concentrations in wells located southeast of Martin Aaron (MW-9S/D, MW-
20S /M/R/D and MW-llS) indicate that contaminated groundwater has migrated off the 
property. Figm'es 6-1 through 6-6 present isopleths of total VOC concentrations (including 
detections below groimdwater screening criteria) in the Surficial Upper PRM Aquifer, the 
Intermediate Upper PRM Aquifer, and in the isolated zone between the Upper and Middle 
PRM Aquifers. No VOCs were detected in the Upper Middle PRM Aquifer. With respect to 
concentrations below detection limits, the horizontal extent of VOC contamination plume is 
undefined in the Surficial Upper PRM Aquifer to the east, southeast, and south of the Site, 
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6. CONTAMINANT FATE AND TRANSPORT 

the Intermediate Upper PRM Aquifer to fhe west, south and in the isolated sand unit 
between fhe two aquifers. 

The VOC plume is over 1000 feet long and approximately 600 feet wide in the Surficial 
Upper PRM Aquifer, but narrows with depth to approximately 400 feet wide in fhe 
Intermediate Upper PRM Aquifer. 

Vertically, the bottom of the plume appears to be bounded by the deepest clay unit in the 
confining complex between fhe Upper PRM and the Middle PRM Aquifers (Figure 6-7). In 
the Upper PRM Aquifer, contamination appears to spread laterally along the top surfaces of 
the thin intermittent clay units. 

Concentrations of CAHs and BTEX compoimds have been plotted versus distance along the 
centerline of the groundwater plume in the Surficial Upper PRM (Figure 6-8). BTEX 
compoimds (benzene, ethylbenzene and xylenes) are highest in concentration (up to 100 
^g/L) in the vicinity of MW-5S, MW-15S and MW-12S in the southwest portion of Martin 
Aaron near source areas. BTEX compounds decline to concentrations lower than 10 /ig/L 
downgradient (southeast) of MW-14S. CAH compoimds (TCE, cis-l,2-DCE, trans-l,2-DCE, 
1,1-DCA) are highest in concentration (up to 300 /^g/L) in the vicinity of MW-12S and MW-
14S, also near source areas. The highest concentrations of the CAHs appear to be the 
transformation products such as cis-l,2-DCE. Concentrations of CAH transformation 
products drop to levels below 10 /xg/L in wells off of the property (MW-20S and MW-llS), 
although cis-l,2-DCE is stiU above these levels (23 /xg/L) in MW-9S. Total CAH 
concentrations are less than 10 jtig/L at the distal downgradient weU MW-llS. 

As shown on Figure 6-9, concentrations of CAHs compounds and benzene have been 
plotted versus distance along the centerline of the groundwater plume in the Intermediate 
Upper PRM (Figure 6-9). CAH transformation compounds (cis-l,2-DCE, and vinyl chloride) 
are the highest in concentration (up to 60 /ig/L) in wells on the property, but decrease to 
levels below 10 /xg/L in fhe downgradient wells off of the Martin Aaron property. Benzene 
concentrations are below 10 /xg/L, but are highest in the upgradient well MW-17M (8.3 
/xg/L) and faU below method detection limits immediately downgradient. 

As shown on Figure 6-9, MTBE concentrations are greater in the Intermediate Upper PRM 
Aquifer than in the Surficial Upper PRM Aquifer. Further, MTBE concentrations along the 
centerline of the plume in the Intermediate Upper PRM Aquifer are remarkably uniform, 
regardless of location with respect to groundwater flow, either upgradient or downgradient. 
The uniformity of MBTE concentrations across fhe property in the Intermediate Upper PRM 
Aquifer, and its absence in wells of the Surficial Upper PRM Aquifer suggests the 
compound may originate upgradient of the Site. 

Trace metal concentrations were also plotted versus distance along the centerline of the 
groundwater plume in the Surficial Upper PRM (Figure 6-10). Concentrations of dissolved 
arsenic, barium, and chromiiun (total) are one order-of-magnitude higher in wells on the 
Martin Aaron property than in the downgradient, except for chromium (total) which 
increases sUghtly in MW-llS. Elevated concentrations of these metals coincides with the 
locations of the source areas. 
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6. CONTAMINANT FATE AND TRANSPORT 

6.1.2.1 Transport Away from Site 

Ultimately, groundwater from fhe Site flows towards the City of Camden wellfield, 
approximately 0.7 mUes to the east. The profUe of fhe VOC contaminant plume 
concentrations as characterized by monitoring wells at Martin Aaron show that 
concentrations decline two orders of magnitude from over 300 /xg/L to less than 10 /xg/L in 
600 feet from the most contaminated weU (Figures 6-8 and 6-9). Therefore, groundwater 
contaminants at the Site are not expected to migrate to the weUfield at detectable 
concentrations. Samples coUected in June and September 2002 from the City of Camden 
WeU 7 (an emergency back-up weU), exhibited concentrations of only iron (16.5 and 16.9 
mg/L) and manganese (0.33 and 0.35 mg/L) above the groundwater screening criteria. Iron 
and manganese concentrations are typically elevated in the PRM System aquifers 
particularly in locations downgradient of the recharge areas. Elevated concentrations of 
iron and manganese are consistent with the acidic pH and the reduced oxidation/reduction 
potential in those areas. 

6.2 Contaminant Persistence 
The behavior of contaminants at the Site is determined by their physical, chemical, and 
biological interaction with the vadose zone and groundwater environment. MobiUty and 
persistence of contaminants in groundwater and soil are important characteristics in 
evaluating contaminant behavior and predicting a contanunant's fate. MobUity is the 
potential for a contaminant to migrate from the Site, while persistence is the duration a 
chemical wiU remain in the subsurface as a contaminant. Environmental factors that affect 
the behavior of contaminants include concentration of other chemicals dissolved in pore or 
groundwater, background water chemistry, organic matter content of the groundwater and 
the formation, and microbial activity. 

Since 1997, up to six rounds of groundwater samples have been coUected from the earUer 
monitoring weUs at fhe Site. Subsequently a database is avaUable for evaluating 
contaminant concentrations with time in well clusters MW-1 through MW-11 which are 
screened within the Surficial and Intermediate Upper PRM Aquifer zones. As expected, the 
recently instaUed monitor wells have not been sampled as many times as the oldest wells. 

To gain a better understanding of temporal concentration pattems, CAH and BTEX 
compoimd concentrations from select weUs located along the plume centerline with more 
tiran three sampUng events (MW-IS, MW-5S, MW-llS, MW-IM and MW-9D) were plott:ed 
over time (Figures 6-11 through Figure 6-15). 

In the Surficial Upper PRM weUs (MW-IS, MW-5S and MW-llS), the overaU trend in CAH 
and BTEX concentrations shows a sUght decline over the last four years. The trends in MW­
IS (Figure 6-11) and MW-llS (Figure 6-13) show nearly an order-of-magnitude decline to 
levels below 2 /xg/L. Concentrations in MW-5S, closer to the plume center, decUne by about 
one-haU (Figure 6-12). 

In the Intermediate Upper PRM weUs (MW-IM and MW-9D), fhe overall trend in 
concentrations shows a slight increase over the last few years in the detected compounds. 
The trends in MW-IM (Figure 6-14) show a slight increase in the concentrations of CAH 
transformation products like cis-l,2-DCE, vinyl chloride, and MTBE. Concentration trends 
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6. CONTAMINANT FATE AND TRANSPORT 

in MW-9D (Figure 6-15) show a slight increase in the concentrations of CAH transformation 
product cis-l,2-DCE and in MTBE. Increasing concentrations of transformation products in 
the deeper groundwater are indicative of continued downward migration of a degrading 
CAH plume. 

A contaminant plume is considered to have attained steady state conditions if the extent of 
the plume has not changed over a significant period of time, and variations in 
concentrations from monitoring weUs in the plume can be explained by random factors such 
as water table fluctuations, sampling variabiUty, and analytical vtncertainty (Chiang and 
McAUister, 1994). For a plume to attain a steady state, the rate of natural attenuation must 
equal the rate of contaminant addition to the aquifer from the source. If concentrations 
within a plume appear relatively constant between samphng events (reasonably separated 
by time), then natural attenuation of the plume is likely to be occurring. 

The overall decUne in contaminant concentrations with time, from 1997 to 2002, in the 
Surficial Upper PRM Aquifer would suggest that the contaminant plume was receding over 
this time period. Plume recession could be related to removal of the primary contaminant 
source (buried drums). A receding contaminant plume occurs, in the absence of active 
remediation, when the rate of natural attenuation of contamination exceeds the rate at 
which contaminants enter the groundvvrater from a source. TypicaUy, under receding 
conditions, the contaminant plume has expanded to a maximum extent. Then the leading 
edge recedes as natural attenuation occurs along the periphery of the plume. The conditions 
at the Site would suggest that the contaminant plume is approaching equiUbrium with 
residual contamination which remains in the vadose zone. Although concentrations in the 
Intermediate Upper PRM Aquifer increase sUghtly, CAHs are typicaUy comprised to 
dechlorinated transformation products like cis 1,2-DCE. 

6.2.1 CAH Attenuation 
Natural attenuation of CAHs in groundwater can be identified by several criteria including: 

1. Evaluating reductions in total concentrations with time. 

2. The identification of transformation products resulting from the breakdown 
of more chlorinated forms of CAH's to less chlorinated forms. 

3. Exainining the geochemical signature of common electron acceptors in 
groundwater. 

Time-related concentrations of VOCs assodated with the Site were examined above and 
were shown to be mostly stable or declining over the six years of investigation. Geochemical 
parameters including common electron acceptors (oxygen, nitrate, sulfate iron, manganese, 
etc.) are discussed in Section 6.4.4.3. 

The degradation sequence for chloroethenes appears to proceed from PCE to TCE to cis-1,2-
DCE with h-ans-1,2 DCE and 1,1-DCE (Lee, et, al. 1995) as minor products (Figure 6-16). In 
the transformation from TCE to less chlorinated DCE's, the compoimd loses a chlorine ion 
and gains a hydrogen (reductive dehalogenation). Further progression of fhe sequence of 
transformation can result in the formation of chloroethane or vinyl chloride and ultimately 
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6. CONTAMINANT FATE AND TRANSPORT 

to water, carbon dioxide, and chloride. Urider suitable conditions, the degradation of TCE, 
with time, can lead to the formation of up to seven less chlorinated compounds. 

To examine fhe relationship between TCE and its known breakdown product, cis-l,2-DCE, 
concentrations of these compounds from plume-center monitoring weUs in both fhe 
Surficial and Intermediate Upper PRM were plotted against one another in X- Y plots 
(Figures 6-17 and 6-18) using analytical data from September 2002. Figure 6-17 shows that 
concentrations of cis-l,2-DCE are much greater than TCE in the Surficial Upper PRM 
Aquifer. Concentrations of cis-1,2-DCE are also much greater than TCE in the Intermediate 
Upper PRM Aquifer (Figure 6-18). As cis-l,2-DCE was not disposed of at the Site, the 
appearance of this compound probably results from the degradation of more chlorinated 
CAHs such as TCE and PCE. The fairly strong relationship in relative concentrations 
between TCE and cis-l,2-DCE indicates that TCE is probably degrading to cis-l,2-DCE. As 
concentrations of cis-l,2-DCE are now greater than TCE, the progression of fhis degradation 
sequence appears relatively advanced. 

6.3 Attenuation l\/lechanisms 
Many natural mechanisms can influence fhe migration of contamination in groundwater 
(Table 6-1). These mechanisms include hydrodynamic, biological, and chemical (abiotic) 
processes that reduce fhe concentrations of specific contaminants: Contaminant attenuation 
can result in the inhibition of the overaU migration of the contaminant plume eventuaUy 
reducing the size of the plume and contaminant mass. Biological attenuation mechanisms 
can occur in both aerobic and anaerobic conditions mitigated by bacteria. Abiotic 
mechanisms of attenuation of CAH compounds include volatilization, sorption, hydrolysis 
and dehalogenation. Hydrodynamic mechanisms do not appear to be significant at the Site. 
However, there is significant evidence of biological and abiotic attenuation. 

6.3.1 Hydrodynamic Attenuation 
Hydrodynamic attenuation involves physical mechanisms that reduce constituent 
concentrations by the movement of flowing groundwater. In the absence of physical or 
chemical attenuation mechanisms, the physical process by which solutes are transported by 
flowing groundwater is known as advection. The actions of dispersion and diffusion result 
in reduced constituent concentrations through dUution, rafher than the destruction of the 
constituent. In addition, contaminant migration in groundwater is based on retardation 
according to the amount of organic carbon present and its partition coefficient. 

The contaminant plume originating from the Site should extend more than a mile given the 
estimated groundwater flow velocities at the Martin Aaron Site (up to 0.5 ft/day, based on 
slug testing results and average groundwater gradients), and that CAHs could have been 
migrating in the groimdwater since 1969. However, CAH concentrations decline over two 
orders of magnitude to less than 10 /xg/1 in less than 600 ft from the most contaminated part 
of the plume (Figure 6-1). Given the rapid decUne in concentrations with distance from the 
source area, extensive downgradient migration of the plume at significant concentrations 
(greater than 100 /xg/1) or even concentrations above 10 /ig/L is unlikely. 
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6.3.1.1 Dispersion and Diffusion 

Hydrophobic solutes that do not react wifh the groundwater or surrounding aquifer 
materials shotdd migrate at the same velocity as the flowing groundwater. Solutes however 
have a tendency to spread both longitudinaUy and transversely along the expected 
flowpath. This tendency is known as hydrodynarruc dispersion and results from the 
mechanical mixing mechanisms along the flowpath. 

Hydrodynamic dispersion can occur in three dimensions; paraUel to the flowpath 
(longitudinal), and perpendicular to the flowpath in two directions, verticaUy and laterally 
(transverse). TjrpicaUy, longitudinal dispersion is significantly greater than transverse 
dispersion, particularly in areas where the hydrauUc gradient is high (Freeze and Cherry, 
1979). Dispersivity spreads contaminants along the flowpath and subsequently reduces 
contaminant concentrations at any point in the flow system. However, contamination mass 
is not reduced or attenuated. Total VOC isopleths along Cross Section B-B' (Figure 6-7) 
suggest constituents spread lateraUy along the upper surface of clay units during vertical 
migration. 

Molecular diffusion is the random movement of molecules in a fluid due to concentration 
gradients. Molecular diffusion is controlled by Pick's Law that states that the diffusion rate 
is proportional to the concentration gradient (Dragim, 1988). Diffusion aUows for the 
migration of contaminants out of the flowpath into less permeable portions of the aquifer. 

Because contaminants diffuse into the less accessible aquifer pore throats, molecular 
diffusion is considered the main Umiting factor for the ultimate success of many remedial 
technologies that use water and /or air as the conducting medium. Although contaminant 
mass can be removed from the main flowpath of an aquifer, contamination in less accessible 
areas (such as fine-grained lenses) cannot be readily removed. However contaminants in 
these portions of the aquifer, can remain as a source of contamination to groundwater 
migrating along the main flowpaths. During a typical remediation project, large amounts of 
contaminant mass are removed quickly when the project is first implemented. However, 
residual concentrations are hardly ever reduced below relatively stringent groundwater 
cleanup thresholds. Contaminants diffused into the aquifer matiix continue to act as a 
widely distributed source to flowing groimdwater. 

6.4 Abiotic Processes 
Abiotic processes affect contaminant transport by causing interactions between the 
contaminant and the stationary subsurface material (sorption, ion-exchange) or by changing 
the form of the contaminant (hydrolysis, redox reactions) with further reaction with the 
formation matrix. These processes are not mediated by bacteria or other microbes. Abiotic 
processes discussed in this section include volatilization, sorption, hydrolysis, and 
dehydrohalogenation. 

6.4.1 Volatilization 

Volatilization is defined as the loss of a chemical from the soU surface or water table into the 
atmosphere. The rate at which an organic chemical wUl migrate from the aqueous phase 
through air within soU pores and into the atmosphere is confroUed by a complex sequence 
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of equUibria related to a chemical's path from adsorbed to a soil particle beneath the v/ater 
table to escape to the atmosphere. CAH compounds at fhe Martin Aaron Site are nearly aU 
volatile. A conventional index of volatiUty is Heruy's Law Constant (Kh). Compounds wifh 
Kh values greater than 10^ atmosphere-per-cubic meter per mole (atm-m3/M) are expected 
to volatilize easUy from the aqueous fo vapor phase, whUe Kh values less than 10-5 are 
relatively nonvolatUe. All the compounds of concem considered for this evaluation except 
naphthalene exhibit Henry's Law Constants greater than 10-3 (Table 6.2). 

Once a chemical reaches fhe water table, volatilization is usuaUy not a major attenuation 
mechanism. Mass balance calculations from field experiments in a coarse sand, shaUov/ 
unconfined aquifer wifh relatively high water level fluctuations have shown that 
volatiUzation accounts for less than 5 percent of total attenuation of contaminants (Chiang, 
1988). Subsequently, volatilization should not play a significant role in degrading VOC 
concenfrations. 

6.4.2 Sorption 
The second abiotic process, sorption, involves the partitioning of contaminants between the 
aqueous phase and aquifer matrix. Sorption can occur by reaction between a solute in the 
aqueous phase and the soUd surface (adsorption) of minerals, or by the partitioning of two 
phases such as accumulation from groundwater into organic carbon (absorption). Sorption 
is confroUed by the organic carbon content of the water bearing unit, the type and 
abundance of clay minerals within the unit, and the abundance of iron, manganese, and 
aluminum hydroxide minerals. With organic contaminants, sorption is mostly influenced 
by the organic carbon content of the native groundwater and the avaUable organic carbon 
within the aquifer matrix. With the exception of naphthalene, the organic partitioning 
coefficients (Koc) for the primary contaminants at the Site are relatively low (less than 1,000 
ml /g) . Koc is a measurement of the tendency of an organic compoimd dissolved in water to 
be absorbed by organic carbon in soU or rock. Therefore, these compounds do not have a 
sfrong tendency to become absorbed (Table 6-2). 

Nearly all the VOC contaminants encountered at the Site exhibit low dielecfric constants 
and low water solubUities. These contaminants are hydrophobic and wUl not pass across 
water fiUns that surround concenfrations of organic material or clay minerals. Furthermore, 
the organic content of fhe sediments is relatively low, subsequently absorption should not 
exert a major influence on attenuation at fhe Martin Aaron Site. 

The low dielecfric constants (less than water) exhibited by fhe Site compounds indicates that 
they are not susceptible to polarization or orientation in an electric field. Consequently, 
these organic compounds should not adsorb to iron, manganese or aluminum oxyhydroxide 
minerals within the soU or rock matrix. This property of the contaminants is particularly 
appUcable to the vadose zone at fhe Site because fhe overburden soUs contain large amounts 
(greater than one percent of the bulk soU matrix) of iron and manganese oxyhydroxide 
minerals. Contaminants wiU not be readUy adsorbed to the soil mafrix and therefore 
adsorption is probably not a prevalent mechanism of attenuation at the Site. 

Although sorption is not a dominant attenuation process at the Site, quantification of the 
actual amount of sorption can be worthwhile for estimating plume extent and duration. 
Partitioning of a compound between the solid and aqueous phase is described by the 
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distribution coefficient (Kd) which is defined as the ratio of the solute concenfration to the 
mass of solute absorbed or precipitated on soUds, per unit dry mass of porous media. 

This coefficient can be calculated directiy by dividing contaminant concenfrations in 
groimdwater (mg/L) by contaminant concenfrations Ui a soU sample (mg/kg) from the 
same interval. In the absence of this type of data (as at the Martin Aaron Site), the Kd can be 
estimated using the foUowing equation: 

Kd = 0.63 X Koc X foe 

Where: Kd = Distribution coefficient (ml/g) 

Koc = Organic partition coefficient (ml/g) 

foe = Organic content of formation (g/ml) 

The Kd of a compound is used to determine its mobUity and tendency to interact with 
aquifer materials along fhe flowpath in relation to the average groimdwater velocity. This 
relationship has been designated as the compound's retardation factor (Rf) and is based on 
the compound's Kd, along with the bulk density and porosity of the formation as foUows: 

Rf=l-H(Pb/0)Kd 

Where: Rf = Retardation Factor 

Pb = Bulk Density (g/ml) 

0 = Porosity of aquifer materials 

Kd = Distribution Coefficient 

Retardation factors were estimated for the most pervasive compounds at the Site (Table 6-3). 
For unconsolidated soils dominated by sand, the bulk density of the formation was assumed 
to be 2.65 g /ml with a porosity of 0.25. The organic fraction (foe) for the tmconsoUdated 
aquifer was estimated to be relatively low (0.002 g/ml) based on the predominance of sand. 
The Rf for organic compounds at the Martin Aaron Site ranges from slightly greater than 2.0 
for mobUe, hydrophobic compounds such as vinyl chloride (Table 6-3) to greater than 6.1 for 
less mobUe compounds such as xylene. 

6.4.3 Hydrolysis 

A third abiotic mechanism for VOC attenuation includes hydrolysis and dehalogenation 
reactions. Hydrolysis is defined as a chemical reaction in which a dissolved compound is 
degraded by a reaction with water, the hydronium ion (H+), and the hydroxyl ion (OH). 
These mechanisms have been shown in laboratory studies to degrade halogenated 
compounds such as 1,2-DCE (Barbee, 1994). For TCE, an indication of abiotic 
dehalogenation can be ascertained by comparing concenfrations of immediate breakdown 
products. With abiotic dehalogenation, concentrations of frans-l,2-DCE should be greater 
than cis 1,2-DCE (Barber, 1994). Furthermore, in biological degradation, concentrations of 
cis 1,2-DCE are generated at 30 times the concenfration of frans-l,2-DCE. For the onsite 
plume-center well MW-12S and MW-14S, concenfrations of cis-l,2-DCE exceed frans-1,2-
DCE by 16-18 times, which is a reasonable indication of elevated biological attenuation. 
Hydrolysis can also be a dominant attenuation mechanism under certain conditions. 
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However, the processes are temperature sensitive and are often negligible at ambient 
groundwater temperatures. 

6.4.4 Biologic Attenuation 
Several types of evidence can be utiUzed to document the occurrence of natural attenuation 
by biodegradation. This evidence includes (1) the confirmed loss of contamination at a field 
Site; (2) geochemical evidence; and (3) microcosm studies. Laboratory microcosm studies 
are probably not appUcable for fhe Marfin Aaron Site at this time. Microcosm studies are 
used to estimate biodegradation rates and are more suited to research applications. The 
other types of evidence are readily avaUable for the Martin Aaron Site. Results of fhe 
evaluation of historical data at the Site indicates that contaminant concenfrations are stable 
or declining. Groundwater geochemistry wUl be evaluated in this section to determine the 
relative importance of each mechanism of biological attenuation occurring at the Site. 

6.4.4.1 Aerobic Biodegradation 

Aerobic bacteria utUize oxygen as an elecfron acceptor to convert organic contaminants (in a 
redox reaction) to carbon dioxide, w^ater, bicarbonate, and biomass (McAUister and Chiang, 
1994). In this process, indigenous bacteria utilize dissolved oxygen in groundwater as an 
elecfron acceptor to degrade the hydrocarbon subsfrate. At a field laboratory Site where 
dissolved oxygen (DO) w^as measured, an inverse correlation occurred between dissolved 
oxygen and aromatic hydrocarbons (benzene, toluene, ethylbenzene, and xylene; Chiang, 
1988). Unlike aromatic hydrocarbons, pubUshed sources indicate that CAHs (Barbee, 1994; 
Wiedemeyer, 1995) are not readUy degraded by aerobic bacteria. The DO concenfrations in 
the Surficial Upper PRM Aquifer range from 0.36 to 6.71 m g / L (Figure 6-19). The oxic 
background levels of DO in the Upper PRM Aquifer may contribute to fhe relatively limited 
nature of BTEX migration. DO concenfrations are anoxic (less than 1.0 mg/L) in the cenfral 
portion of the contaminant plume in the Surficial Upper PRM Aquifer. By comparison, DO 
concenfrations in fhe Intermediate Upper PRM Aquifer are oxic (greater fhan 2.0 mg/L; 
Figure 6-20). 

6.4.4.2 Anaerobic Biodegradation 

Anaerobic bacteria substitute other ions for oxygen as elecfron acceptors in the degradation 
of an organic subsfrate. These elecfron acceptors include nifrate (NO3-), sulfate (SO4-2), ferric 
iron (Fe+3), manganese (Mn+4) and carbon dioxide (CO2). In the degradation of CAHs, 
anaerobic bacteria utUize natural organic matter in the formation or other available 
subsfrate (aromatic hydrocarbon contamination) if present, as a source of energy (food), 
while utilizing elecfron acceptors for respiration. 

Transformation of CAHs occurs from the release of enzymes from the metabolic process. As 
this co-metabolic, reductive dehalogenation continues, degradation products composed of 
less chlorinated hydrocarbons are formed. Transformation products may then serve as 
primary subsfrates for further degradation of remaining CAH's (Barbee, 1994). Degradation 
of CAHs can be problematic because less halogenated fransformation products like vinyl 
chloride are more toxic that the primary forms (TCE, PCE). 

An evaluation described above indicates that CAH compounds are degrading in the 
groundwater below the Martin Aaron Site. The distribution in concenfrations for primary 
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compounds (TCE and PCE) in comparison to degradation products indicates that 
degradation is at an advanced stage. At the Martin Aaron Site, BTEX compounds may act 
as a primary subsfrate for bacteria. Thus, BTEX serves as an elecfron donor for cometaboUc 
reactions that attenuate CAH's. For TCE, the predominance of cis-l,2-DCE as a degradation 
product, over frans-1,2- DCE suggests that the predominant degradation mechanism is 
biological. 

6.4.4.3 Geochemical Indicators 

The mode of biodegradation can be identified by examining the behavior of certain 
geochemical indicator parameters. These parameters include sulfate, fron, manganese, 
alkalinity (bicarbonate), and carbon dioxide. Nifrate was analyzed in groundwater samples 
from weUs at the Site, but was found to be nearly universaUy less than method detection 
limits (MDL). Thus, deni trif ication cannot be considered a significant factor in the 
attenuation of BTEX of CAH's. Chloride is also a useful parameter, as an increase in fhis 
element suggests the ultimate degradation of CAHs. However, chloride cannot be used to 
identify fhe degradation mechanism. 

In decreasing order of preference, anaerobic bacteria utUize nitrate, ferric fron, manganese, 
sulfate, and carbon dioxide as elecfron acceptors in the absence or in lieu of DO. The 
sequence in which organisms reduce these constituents is controUed by the amount of 
energy required by these organisms to add elecfrons to the atomic structure of the acceptor. 
Bacteria preferentiaUy utUize the constituent that requires the least amount of energy to 
reduce. 

Other parameters also provide evidence of biodegradation and microbial activity. 
Bicarbonate (converted from alkalinity measurements) is a byproduct of the enzymatic 
process of microbial respiration and excretion processes of bacteria and can be used as an 
index of microbial activity. 

The spatial relationship of geochemical parameters was examined along the centerline of the 
plume (Figure 6-21). For this evaluation, total CAH concenfrations at the Martin Aaron Site 
are not sufficientiy high enough to stoichiometrically generate sfrongly detectable changes 
in the concenfrations of elecfron acceptors. To cause identifiable changes in elecfron 
acceptors, total organic contaminant concentrations should exceed 1.0 mg/ l . MW-14S has 
the highest total organic concenfration, but it is stUl less than 400 /xg/L, or 0.4 mg/L . 
Subsequentiy, geocherrucal indicator parameters do not change appreciably across the 
Martin Aaron Site. 

The pattem of geochemical parameters at the Site along the frace of the plume provides a 
weak indication that anaerobic biodegradation is occurring in the Surficial Upper PRM 
Aquifer (Figure 6-21). 

As expected, dissolved oxygen concenfrations decUne in the cenfral portion of fhe plume in 
the Surficial Upper PRM Aquifer for samples collected in September 2002 (Figure 6-19). In 
the area around MW-5S, DO concentrations are less than 0.5 mg /L compared to greater 
than 2.0 m g / L at outlying weUs. By comparison, DO concentrations in the central portion of 
the plume in the Intermediate Upper PRM Aquifer are greater than 2.0 mg/L(Figure 6-20). 
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Unlike DO, nitrate and sulfate, fron and manganese are metaboUc byproducts of anaerobic 
respfration. Bacteria reduce ferric fron (Fe III) and manganese (Mn TV) within amorphous 
(poorly crystaUized ) minerals and from surfaces in the surrounding aquifer matrix, 
releasing ferrous fron (Fe II) and the reduced form of manganese (Mn II) into groundwater. 
Fe II and Mn II are more soluble in groundwater than Fe HI and Mn IV, respectively. 
Therefore, fron and manganese concenfrations should be greater in fhe groundwater in the 
presence of active anaerobic bacteria than in uncontaminated areas. Evaluation of fron and 
manganese in the groundwater from contaminated in the PRM Aquifer System can be 
difficult. Elevated fron and manganese concenfrations often occur naturally in fhe PRM 
Aquifers and are typicaUy controlled by thermodynamic eqmlibrium conditions. 

The distribution of elevated iron concenfrations in the Surficial Upper PRM Aquifer appear 
to be weakly correlative with the most contaminated portions of the plume (Table 6-4; 
Figures 6- 21 and 6-22). Iron concentrations range up to 21.6 m g / L in MW-12S compared 
with background concenfrations of less than 0.5 m g / L outside the area of the plume. 
Elevated manganese concentrations are not correlative with the location of the contaminant 
plume. Manganese concentrations are elevated, ranging around 0.25 m g / L in the area of 
the plume, increasing above 0.5 m g / L outside the plume boimdary (Figure 6-23). Thus, 
manganese is not a metabolic byproduct of anaerobic biodegradation af the Site. Alkalinity 
concentrations, a respiration product of anaerobic bacteria are elevated in the central portion 
of the plume around MW-IS and MW-5S (Figure 6-24). Elevated alkaUnity concenfrations 
in the central portion of fhe plume suggests that anaerobic bacteria are active in the central 
portion of the contaminant plume. 

As shown on Figure 6-25, simUar to manganese, the disfribution of sulfate concenfrations is 
not particularly correlative with anaerobic biodegradation of the plume in the Surficial 
Upper PRM Aquifer. OrUy the low sulfate concenfrations at MW-5S and MW-15S, and the 
presence of sulfide suggests that some suUate reduction is occurring locaUy around the 
source area. In general, suUate concenfrations within the boundary of the contaminant 
plume are greater than concenfrations outside the plume. Consistent with the relative 
absence of suUate reduction, the reduction of carbon dioxide to methane (methanogenesis) 
is probably not occurring at the site. 

Examination of elecfron acceptor parameters in the Intermediate Upper PRM Aquifer, 
reveals a relatively random profile (Figure 6-26 through 6-29). Concenfrations of dissolved 
oxygen and suUate are unUorm, or elevated in the cenfral portion of fhe plume. Although 
iron and manganese concenfrations are higher within the boundaries of the plume, 
alkalinity concenfrations are lower, suggesting Umited anaerobic biodegradation activity. In 
summary, the geochemistry of groundwater in the Intermediate Upper PRM Aquifer does 
not appear to be influenced by anaerobic biodegradation. 

6.5 Conceptual Model 
Figure 6-30 presents a conceptual model of the fate and fransport of contaminants at the 
Site. Compounds such as CAHs and BTEXs are introduced into the soil or dfrectly into the 
groundwater from leaking or buried wastes at the ground surface. Contaminants are 
leached from the soU and are fransported downward to the water table by infilfrating 
precipitation. (Dnce in the Surficial Upper PRM Aquifer, the contaminants are fransported 
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both verticaUy and lateraUy, spreading outward and along the path of groundwater flow 
away from fhe original source areas. Some spreading occurs along the upper surface of clay 
confining beds. 

The vertical extent of contaminant migration is deUneated by the relatively continuous, yet 
complex, interbedded confining layer between the Upper and Middle PRM AquUers at a 
depth of approximately 140 feet below ground surface. The lateral extent of contaminant 
migration is beyond the downgradient monitoring wells surrounding Martin Aaron. 
Although the groundwater velocities at the Site indicate that contaminant migration from 
historical Site activities could extend for more than a mUe, the rapid decrease in 
concentration within the monitoring weU network indicates that contaminants have 
migrated less than 10% of this possible distance (approximately 600 ft). Contaminant 
concenfration frends with time indicate that the groundwater contarrunant plume is not only 
stable, but may be decreasing due to mainly biological and abiotic natural attenuation 
mechanisms (see Table 6-1): 

• CAH compounds: PCE, TCE and cis 1,2-DCE by anaerobic biodegradation through the 
reduction of Fe III to Fe II and stdfate adjacent to source areas in the Surficial Upper 
PRM AquUer. Vinyl chloride degrades by aerobic biologic attenuation in an oxic 
envfronment. The data indicates no evidence of methanogenesis or manganese 
reduction; 

• Anaerobic biodegradation is limited and appears associated with the biodegradation of 
BTEX compounds which serve as a primary substrate and elecfron donor. BTEX 
Compounds may be used as a carbon source for the co-metaboUc degradation of CAH 
compounds; 

• BTEX compounds: Benzene, ethylbenzene, toluene and xylenes degrade by aerobic 
biodegradation. Background oxic levels of DO in the Surficial Upper PRM AquUer may 
confribute to the relatively limited nature of BTEX migration. DO concentrations are 
anoxic (less than 1.0 mg/L) in the area of fhe plume in the Surficial Upper PRM AquUer; 

• Geochemical evidence of aerobic (DO reduction) and anaerobic (iron and sulfate 
reduction) biodegradation appears limited to fhe Surficial Upper PRM Aquifer; 

• MTBE: the higher, and consistent, concenfrations in the Intermediate Upper PRM 
aquifer suggests the compound may originate upgradient of the Site; 

• Metals: concentrations of frace metals such as arsenic, barium and chromium decrease 
by over one order-of-magnitude away from the source areas; concentrations iron and 
manganese that serve as elecfron acceptors during the biodegradation of CAHs appear 
elevated in the source areas, and immediately downgradient; and 

The vertical migration of BTEX appears to terminate at a clay confining unit that spans 
the Intermediate Upper PRM AquUer, whUe CAH contamination has migrated 
approximately 70 feet deeper into the isolated sand unit between the Upper and Middle 
PRM AquUers. 
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TABLE 6-1 
Potential Natural Attenuation Mechanisms in Groundwater for Most Prevalent Site Compounijs 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
l^ay2004 

Mectianism 

Biological 

Aerobic 

Anaerobic 

Dentrification 

Sulfate Reduction 

Methanogenic 

Fe 111 Reduction 

Physical 

Volatilization 

Description 

Microbes utilize 
oxygen as an electron 
acceptor to convert 
contaminant to CO2, 
water, and biomass. 

Alternative electron 
acceptors (e.g. NO3, 
Fe III CO2) are utilized 
by microbes to 
degrade contaminants. 

Contaminants are 
removed from ground 
water by volatilization 
to the vapor phase in 
the unsaturated zone. 

Compound 

Vinyl Chloride 
Chloroethane 

PCE 

TCE 

1,1-DCE 

1,2-cis DCE 

1,1-DCA 

1,1,1-TCA 

Vinyl Chloride 
Chloroethane 

PCE 

TCE 

1,1,1-TCA 

1,1-DCE 

1,2-cis-DCE 

1,1-DCA 

PCE 

TCE 

1,1-DCE 

1,2-cis-DCE 

1,1-DCA 

1,1,1-TCA 

Vinyl Chloride 
Chloroethane 

Effect on Contaminant 

Most significant attenuation 
mechanism if sufficient dissolved 
oxygen is present (D.O. 1-2 
mg/l). 

None (a) 

None (a) 

Rates for this compound are 
typically slower than for aerobic 
biodegradation. 

Probable for PCE, but slowly 
transformed to TCE the 3 types 
of DCE/DCA compounds, 
perhaps ultimately to vinyl 
chloride. 

Probable for TCE but slow, 
metabolized to chlorinated acetic 
acid. 

At Martin Aaron, 1,1-DCE, 1,2-
CIS-DCE, and 1,1-DCA appear 
to be a product of biodegradation 
of other chlorinated hydrocarbons 
by anaerobic bacteria. 

Very volatile in vadose zone, or 
at water table. 
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TABLE 6-1 
Potential Natural Attenuation Mechanisms in Groundwater for Most Prevalent Site Compounds 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

Mechanism 

Dispersion 

Sorption 

Chemical 

Hydrolysis, 
dehydrohalogenation, and 
other chemical reactions. 

Description 

Mechanical and 
molecular mixing 
processes reduce 
concentrations. 

Contaminants partition 
between the aqueous 
phase and aquifer 
matrix. Sorption is 
influenced by organic 
content of soil, clay 
minerals and 
amorphous 
manganese-iron-
aluminum hydrous 
oxides. 

Hydrolysis and/or other 
chemical reactions 
occur in groundwater 
to reduce the mass of 
contaminant present. 

Compound 

PCE 

TCE 

1,1-DCE 

1,2-cis-DCE 

1,1-DCA 

1,1,1-TCA 

Vinyl Chloride 
Chloroethane 

PCE 

TCE 

1,1-DCE 

1,2-cis-DCE 

1,1-DCA 

1,1,1-TCA 

Vinyl Chloride 
Chloroethane 

PCE 

TCE 

1,1-DCE 

1,1-DCA 

1,1,1-TCA 

Vinyl Chloride 
Chloroethane 

Effect on Contaminant 

Decrease concentrations but 
does not result in net loss of 
mass(b). Disperses plume along 
axis and transverse to axis. 

Sorption retards plume migration 
but does not remove 
contaminants permanently from 
groundwater as contaminants 
may desorb. Contaminants listed 
in this table are relatively mobile 
and only minimally affected by 
sorption. 

1,2-cis-DCE 

Relatively recalcitrant to both 
abiotic mechanisms under 
normal subsurface conditions 
(pH, temp). 

Generally more susceptible to 
hydrolysis and dehalogenation 
than other alphatic compounds 
under normal subsurface 
conditions 

(a) Chiang and McAllister, 1994. 

(b)Schwile, 1988. 

(c) Barbee, 1994. 
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TABLE 6-2 
Chemical Specific Properties for Site Constituents 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

CAS No. 

83-32-9 

67-64-1 

309-00-2 

120-12-7 

56-55-3 

71-43-2 

205-99-2 

207-08-9 

65-85-0 

50-32-8 

111-44-4 

117-81-7 

75-27-4 

75-25-2 

71-36-3 

85-68-7 

86-74-8 

75-15-0 

56-23-5 

57-74-9 

06-47-8 

108-90-7 

124-48-1 

67-66-3 

95-57-8 

218-01-9 

72-54-8 

72-55-9 

Compound 

Acenaphthene 

Acetone 

Aldrin 

Anthracene 

Benz(a)anthracene 

Benzene 

Benzo(ti)fluoranthene 

Benzo(/c)fluoranthene 

Benzoic acid 

Benzo(a)pyrene 

Bis(2-chloroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Bromodichloromethane 

Bromoform 

Butanol 

Butyl benzyl phthalate 

Carbazole 

Carbon disulfide 

Carbon tetrachloride 

Chlordane 

/>Chloroaniline 

Chlorobenzene 

Chlorodibromomethane 

Chloroform 

2-Chlorophenol 

Chrysene 

DDD 

DDE 

Koc 

(L/kg) 

7.08E+03 

5.75E-01 

2.45E-1-06 

2.95E-I-04 

3.98E+05 

5.89E-1-01 

1.23E-F06 

1.23E-1-06 

6.00E-01 

1.02E-I-06 

1.55E+01 

1.51E+07 

5.50E-f01 

8.71E-I-01 

6.92E-f00 

5.75E+04 

3.39E+03 

4.57E+01 

1.74E+02 

1.20E+05 

6.61 E+01 

2.19E-I-02 

6.31E-h01 

3.98E-I-01 

3.88E-I-02 

3.98E-I-05 

1 .OOE-i-06 

4.47E+06 

D|,a 

(cmVs) 

4.21 E-02 

1.24E-01 

1.32E-02 

3.24E-02 

5.1 OE-02 

8.80E-02 

2.26E-02 

2.26E-02 

5.36E-02 

4.30E-02 

6.92E-02 

3.51 E-02 

2.98E-02 

1.49E-02 

8.00E-02 

1.74E-02 

3.90E-02 

1.04E-01 

7.80E-02 

1.18E-02 

4.83E-02 

7.30E-02 

1.96E-02 

1.04E-01 

5.01 E-02 

2.48E-02 

1.69E-02 

1.44E-02 

Di,„ 

(cm^/s) 

7.69E-06 

1.14E-05 

4.86E-06 

7.74E-06 

9.00E-06 

9.80E-06 

5.56E-06 

5.56E-06 

7.97E-06 

9.00E-06 

7.53E-06 

3.66E-06 

1.06E-05 

1.03E-05 

9.30E-06 

4.83E-06 

7.03E-06 

1.00E-05 

8.80E-06 

4.37E-06 

1.01 E-05 

8.70E-06 

1.05E-05 

1 .OOE-05 

9.46E-06 

6.21 E-06 

4.76E-06 

5.87E-06 

S 

(mg/L) 

4.24E+00 

1 .OOE-i-06 

1.80E-01 

4.34E-02 

9.40E-03 

1.75E+03 

1.50E-03 

8.00E-04 

3.50E-1-03 

1.62E-03 

1.72E+04 

3.40E-01 

6.74E+03 

3.10E+03 

7.40E+04 

2.69E+00 

7.48E+00 

1.19E+03 

7.93E+02 

5.60E-02 

5.3QE+03 

4.72E-t-02 

2.60E+03 

7.92E+03 

2.20E-I-04 

1.60E-03 

9.00E-02 

1.20E-01 

H^ 

(dimensionless) 

6.36E-03 

1.59E-03 

6.97E-03 

2.67E-03 

1.37E-04 

2.28E-01 

4.55E-03 

3.40E-05 

6.31 E-05 

4.63E-05 

7.38E-04 

4.18E-06 

6.56E-02 

2.19E-02 

3.61 E-04 

5.17E-05 

6.26E-07 

1.24E+00 

1.25E+00 

1.99E-03 

1.36E-05 

1.52E-01 

3.21 E-02 

1.50E-01 

1.60E-02 

3.88E-03 

1.64E-04 

8.61 E-04 

302137 



TABLE 6-2 
Chemical Specific Properties for Site Constituents 
Martin Aaron Superfund Site 
Camden, NJ ' 
Remedial Investigation Report 
May 2004 

CAS No. 

50-29-3 

53-70-3 

84-74-2 

95-50-1 

106-46-7 

91-94-1 

75-34-3 

107-06-2 

75-35-4 

156-59-2 

156-60-5 

120-83-2 

78-87-5 

542-75-6 

60-57-1 

84-66-2 

105-67-9 

51-28-5 

121-14-2 

606-20-2 

117-84-0 

115-29-7 

72-20-8 

100-41-4 

206-44-0 

86-73-7 

76-44-8 

1024-57-3 

Compound 

DDT 

Dibenz(a,/7)anthracene 

Di-n-butyl phthalate 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

c/s-1,2-Dichloroethylene 

trans-^ ,2-Dichloroethylene 

2,4-Dichlorophenol 

1,2-Dichloropropane 

1,3-Dichloropropene 

Dieldrin 

Diethylphthalate 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octyl phthalate 

Endosulfan 

Endrin 

Ethylbenzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxide 

Koc 

(L/kg) 

2.63E-I-06 

3.80EH-06 

3.39E+04 

6.17E-I-02 

6.17E+02 

7.24E-I-02 

3.16E+01 

1.74E-I-01 

5.89E+01 

3.55E-I-01 

5.25E+01 

1.47E-1-02 

4.37E-I-01 

4.57E+01 

2.14E+04 

2.88E+02 

2.09E+02 

1 .OOE-02 

9.55E+01 

6.92E+01 

8.32E+07 

2.14E-I-03 

1.23E+04 

3.63E+02 

1.07E+05 

1.38E+04 

1.41 E+06 

8.32E+04 

D|,a 

(cm^/s) 

1.37E-02 

2.02E-02 

4.38E-02 

6.90E-02 

6.90E-02 

1.94E-02 

7.42E-02 

1.04E-01 

9.00E-02 

7.36E-02 

7.07E-02 

3.46E-02 

7.82E-02 

6.26E-02 

1.25E-02 

2.56E-02 

5.84E-02 

2.73E-02 

2.03E-01 

3.27E-02 

1.51 E-02 

1.15E-02 

1.25E-02 

7.50E-02 

3.02E-02 

3.63E-02 

1.12E-02 

1.32E-02 

Di,„ 

(cm^/s) 

4.95E-06 

5.18E-06 

7.86E-06 

7.90E-06 

7.90E-06 

6.74E-06 

1.05E-05 

9.90E-06 

1.04E-05 

1.13E-05 

1.19E-05 

8.77E-06 

8.73E-06 

1 .OOE-05 

4.74E-06 

6.35E-06 

8.69E-06 

9.06E-06 

7.06E-06 

7.26E-06 

3.58E-06 

4.55E-06 

4.74E-06 

7.80E-06 

6.35E-06 

7.88E-06 

5.69E-06 

4.23E-06 

S 

(mg/L) 

2.50E-02 

2.49E-03 

1.12E+01 

1.56E+02 

7.38E+01 

3.11 E+00 

5.06E+03 

8.52E+03 

2.25E+03 

3.50E+03 

6.30E+03 

4.50E+03 

2.80E+03 

2.80E+03 

1.95E-01 

1.08E+03 

7.87E+03 

2.79E+03 

2.70E+02 

1.82E+02 

2.00E-02 

5.10E-01 

2.50E-01 

1.69E+02 

2.06E-01 

1.98E+00 

1.80E-01 

2.00E-01 

H^ 

(dimensionless) 

3.32E-04 

6.03E-07 

3.85E-08 

7.79E-02 

9.96E-02 

1.64E-07 

2.30E-01 

4.01 E-02 

1.07E+00 

1.67E-01 

3.85E-01 

1.30E-04 

1.15E-01 

7.26E-01 

6.19E-04 

1.85E-05 

8.20E-05 

1.82E-05 

3.80E-06 

3.06E-05 

2.74E-03 

4.59E-04 

3.08E-04 

3.23E-01 

6.60E-04 

2.61 E-03 

4.47E-02 

3.90E-04 
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TABLE 6-2 
Chemical Specific Properties for Site Constituents 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

CAS No. 

118-74-1 

87-68-3 

319-84-6 

319-85-7 

58-89-9 

7-47-4 

67-72-1 

193-39-5 

78-59-1 

7439-97-6 

72-43-5 

74-83-9 

75-09-2 2 

95-48-7 

91-20-3 

98-95-3 

86-30-6 

621-64-7 

1336-36-3 

87-86-5 

108-95-2 

129-00-0 

100-42-5 

79-34-5 

127-18-4 

108-88-3 

8001-35-2 

120-82-1 

Compound 

Hexachlorobenzene 

Hexachloro-1,3-butadiene 

a-HCH (a-BHC) 

13-HCH (B-BHC) 

Y-HCH (Lindane) 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

Isophorone 

Mercury 

Methoxychlor 

Methyl bromide 

Methylene chloride 

2-Methylphenol 

Naphthalene 

Nitrobenzene 

/V-Nitrosodiphenylamine 

/V-Nitrosodi-r^propylamine 

PCBs 

Pentachlorophenol 

Phenol 

Pyrene 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

Toxaphene 

1,2,4-Trichlorobenzene 

Koc 

(L/kg) 

5.50E+04 

5.37E+04 

1.23E+03 

1.26E+03 

1.07E+03 

2.00E+05 

1.78E+03 

3.47E+06 

4.68E+01 

— 

9.77E+04 

1.05E+01 

1.17E+01 

9.12E+01 

2.00E+03 

6.46E+01 

1.29E+03 

2.40E+01 

3.09E+05 

5.92E+02 

2.88E+01 

1.05E+05 

7.76E+02 

9.33E+01 

1.55E+02 

1.82E+02 

2.57E+05 

1.78E+03 

D|,a 

(cm^/s) 

5.42E-02 

5.61 E-02 

1.42E-02 

1.42E-02 

1.42E-02 

1.61 E-02 

2.50E-03 

1.90E-02 

6.23E-02 

3.07E-02 

1.56E-02 

7.28E-02 

1.01 E-01 

7.40E-02 

5.90E-02 

7.60E-02 

3.12E-02 

5.45E-02 

— 

5.60E-02 

8.20E-02 

2.72E-02 

7.1 OE-02 

7.1 OE-02 

7.20E-02 

8.70E-02 

1.16E-02 

3.00E-02 

Di,w 

(cm^/s) 

5.91 E-06 

6.16E-06 

7.34E-06 

7.34E-06 

7.34E-06 

7.21 E-06 

6.80E-06 

5.66E-06 

6.76E-06 

6.30E-06 

4.46E-06 

1.21 E-05 

1.17E-05 

8.30E-06 

7.50E-06 

8.60E-06 

6.35E-06 

8.17E-06 

— 

6.1 OE-06 

9.10E-06 

7.24E-06 

8.00E-06 

7.90E-06 

8.20E-06 

8.60E-06 

4.34E-06 

8.23E-06 

S 

(mg/L) 

6.20E+00 

3.23E+00 

2.00E+00 

2.40E-01 

6.80E+00 

1.80E+00 

5.00E+01 

2.20E-05 

1.20E+04 

.., 

4.50E-02 

1.52E+04 

1.30E+04 

2.60E+04 

3.10E+01 

2.09E+03 

3.51 E+01 

9.89E+03 

7.00E-01 

1.95E+03 

8.28E+04 

1.35E-01 

3.10E+02 

2.97E+03 

2.00E+02 

5.26E+02 

7.40E-01 

3.00E+02 

Ĥ  

(dimensionless) 

5.41 E-02 

3.34E-01 

4.35E-04 

3.05E-05 

5.74E-04 

1.11 E+00 

1.59E-01 

6.56E-05 

2.72E-04 

4.67E-01 

6.48E-04 

2.56E-01 

8.98E-02 

4.92E-05 

1.98E-02 

9.84E-04 

2.05E-04 

9.23E-05 

— 

1.00E-06 

1.63E-05 

4.51 E-04 

1.13E-01 

1.41 E-02 

7.54E-01 

2.72E-01 

2.46E-04 

5.82E-02 
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TABLE 6-2 
Chemical Specific Properties for Site Constituents 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

CAS No. 

71-55-6 

79-00-5 

79-01-6 

95-95-4 

88-06-2 

108-05-4 

75-01-4 

108-38-3 

95-47-6 

106-42-3 

Compound 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Vinyl acetate 

Vinyl chloride 

m-Xylene 

a-Xylene 

p-Xylene 

Koc 

(L/kg) 

1.10E+02 

5.01 E+01 

1.66E+02 

1.60E+03 

3.81 E+02 

5.25E+00 

1.86E+01 

4.07E+02 

3.63E+02 

3.89E+02 

Du 
(cmVs) 

7.80E-02 

7.80E-02 

7.90E-02 

2.91 E-02 

3.18E-02 

8.50E-02 

1.06E-01 

7.00E-02 

8.70E-02 

7.69E-02 

Di,„ 

(cm^/s) 

8.80E-06 

8.80E-06 

9.1 OE-06 

7.03E-06 

6.25E-06 

9.20E-06 

1.23E-06 

7.80E-06 

1 .OOE-05 

8.44E-06 

S 

(mg/L) 

1.33E+03 

4.42E+03 

1.10E+03 

1.20E+03 

8.00E+02 

2.00E+04 

2.76E+03 

1.61 E+02 

1.78E+02 

1.85E+02 

Ĥ  

(dimensionless) 

7.05E-01 

3.74E-02 

4.22E-01 

1.78E-04 

3.19E-04 

2.1 OE-02 

1.11 E+00 

3.01 E-01 

2.13E-01 

3.14E-01 

K(x; = Soil organic carbon/water partition coefficient 

Di,a = Diffusivity in air (25C) 

Di,w = Diffusivity in water (25C) 

S = Solubility in water (20-25C) 

Ĥ  = Dimensionless Henry's law constant (HLC [atm-m^/mol] * 41) (25C) 

Kd = Soil-water partition coefficient 

Sources: 

1. Montgomery, J.H. and L.M. Welkom, Groundwater Chemicals Desk Reference, Lewis Publishers, Chelsea, 
Michigan, 1990. 

2. Mabey, et al., "Aquatic Fate Process Data for Organic Priority Pollutants," EPA-440/4-81-014. Prepared by SRI 
International, EPA Contract Nos. 68-01-3867 and 68-03-2981, Dec. 1982, prepared for Monitoring and Data Support 
Division, Office of Water Regulations and Standards, Washington, DC. 

3. Superfund Public Health Evaluation Manual, EPA/540/1-86/060 (OSWER Directive 9285.4-1), Oct. 1986, Office of 
Emergency and Remedial Response, Office of Solid Waste and Emergency Response, U.S. Environmental 
Protection Agency, Washington, DC. 

4. Lyman, W.J., W.F.Reehl, and D.H.Rosenblatt, Handbook of Chemical Property Estimation Methods, McGraw-Hill, 
NewYork, 1982. 

5. Suflita, J.M., "Microbial Ecology and Pollutant Biodegradation in Subsurface Ecosystems," in Transport and Fate of 
Contaminants in the Subsurface, EP/V625/4-89/019, Sept. 1989, U.S. Environmental Protection Agency, Centerfor 
Environmental Research Information, Cincinnati, OH. 

6. Ellington, J.J., F.E.Stancil, Jr., and W.D.Payne, "Measurement of Hydrolysis Rate Constants for Evaluation of 
Hazardous Waste Land Disposal: Volume 1. Data on 32 Chemicals," EP/\/600/S3-86/043, Apr. 1987, U.S. 
Environmental Protection Agency, Environmental Research Laboratory, Athens, GA. 
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TABLE 6-3 
Retardation Factors for Common VOCs in Groundwater at Martin Aaron Site 
Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

Constituent 

Benzene 

Xylene 

Toluene 

Ethylbenzene 

Tetrachloroethene 

Trichloroethene 

Cis 1,2Dichloroethene 

Dichloropropane 1,2 

Vinyl chloride 

1,1 Dichloroethance 

KOC*^' 

(ml/g) 

58.9 

386 

182 

363 

155 

166 

355 

43.7 

18.6 

31.6 

KD''> 

(g/ml) 

0.074 

0.486 

0.229 

0.457 

0.195 

0.209 

0.447 

0.055 

0.023 

0.040 

RF* ' ' 

1.79 

6.16 

3.43 

5.85 

3.07 

3.22 

5.74 

1.58 

1.25 

1.42 

Notes: 

foe: 0.002 g/g - fraction of organic carbon 

Pb: 2.65 g/ml - Bulk density 

Porosity: 0.25 

*̂ * Koc Organic partition coefficient 

*̂ ' KD Distribution Coefficient 

'^' RF Retardation factor 
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TABLE 64 
Groundwater Quality Parameters Surficial and Intermediate Upper PRM Aquifer 
September 2002 

Martin Aaron Superfund Site 
Camden, NJ 
Remedial Investigation Report 
May 2004 

Well Name 

MW IS 

MW4S 

MW5S 

MW8S 

MW9S 

MW 10S 

MW I I S 

MW12S 

MW 13S 

MW 14S 

MW15S 

MW 16S 

MW 17S 

MW 18S 

MW19S 

MW20S 

MW21S 

MW22S 

M W I M 

MW I I M 

MW12M 

MW13M 

MW 15M 

MW17M 

MW 18M 

MW 19M 

MW20M 

MW9D 

Notes: 

B - Detected in 

Iron 
(mg/L) 

1.32 

7.23 

0.287 

17.4 

8.7 U 

10 

8.7 U 

21.6 

0.235 

0.933 J 

9.32 

4.09 

3.33 

25.4 

3.59 

0.0255 B 

1.3 

0.406 

15.6 

0.0672 B 

29.9 

20.4 

27 

2.61 

26.9 

7.55 

22.7 

10.2 

Manganese 
(mg/L) 

0.0667 

0.133 

0.0067 B 

0.759 J 

0.715 J 

0.616 

0.0118 B 

0.461 

0.011 B 

0.269 J 

0.549 

0.346 

0.132 

1.35 

0.52 

0.017 

0.423 

0.196 

0.465 

1.95 

0.442 

0.696 

1.74 

0.65 

0.278 

0.589 

1.11 

1.47 

associated field blank 

J - Estimated value 

U - Not detected, reporting limit shown 

Sulfate 
(mg/L) 

15.1 

9.34 J 

5U 

5 U 

71 

82.4 

78.7 
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7. Baseline Human Health Risk Assessment 

The Human Health Risk Assessmer\t (HHRA) is provided as Appendix I to this RI Report. 
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8. Ecological Risk Assessment 

The Screening Level Ecological Risk Assessment (SLERA) is provided as Appendix J to this 
RI Report. 
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9. Conclusions 

This section provides a summary of conclusions based on the results of fhe RI. 

9.1 Site Geology/Hydrogeology 

9.1.1 Site Geology 

The subsurface beneath the Site -was evaluated by installing 60 soil borings and 12 
monitoring well borings at depths ranging from 8 to 190 ft bgs. The subsurface can be 
separated into one anthropogeruc and three time-stratigraphic tmits that are classified 
according to their time of deposition. The anthropogenic layer consistently ranges from 
approximately 6 to 10 ft bgs throughout the Site. The thickest layers are located near the 
Rhodes Drum Building, and the former Martin Aaron Building. This layer consists mainly 
of fill material and debris including concrete, asphalt, wood, glass, brick, slag, and fly ash 
mixed with fine/medium grained sand. This fill material transitions into the Freehold-
Downer-Urban Land Complex Association which consists of a grayish brown silt and sand 
mixture. 

Anthropogeruc materials are underlain by from youngest to oldest: the Late Cretaceous 
Magothy Formation, the Early Cretaceous Potomac Group, and the Cambrian Wissahickon 
Formation. The Magothy Formations and Potomac Group are composed of tinconsoHdated, 
interbedded sequences of coarse to fine, quartose sand and variegated-colored clay. Total 
thickness of the Magothy Formation and Potomac Group beneath the site is over 300 feet. 
Individual sand can range up to 80 feet think, but most are significantly thinner. Sand ttnits 
are often coarse and weU sorted, exhibiting excellent water transmitting properties. Clay 
units are often lateraUy discontinuous, and rarely exceed 15 feet in thickness. The Upper 
PRM Aquifer is contained entirely within the Magothy Formation, while the Middle and 
Lower PRM Aquifers lie in the Potomac Group sediments. 

The unconsolidated Cretaceous-age sediments are underlain by the Cambrian Wissahickon 
Formation, which defines the bedrock basement beneath the region. The Wissahickon 
Formation consists of a quartz-plagoiclase-amphibole schist and in some locations, gneiss. 
Locally the top of the Wissahickon Formation is deeply weathered to a sUty clay. Rocks of 
the Wissahickon Formation exhibit no primary porosity. Water is only transmitted through 
secondary featiu-es such as fracture fabrics (faults, joints, cleavage, etc.). 

9.1.2 Site Hydrogeology 

The three time-stratigraphic units beneath the Site can be categorized into 
hydrostratigraphic imits according to their hydraulic properties and sigruficance. The Site is 
tmderlain by three aquifers and three confining units as foUows: the Upper PRM Aquifer, 
and intermittent confining unit, the Middle PRM Aquifer, a continuous clay cortfining unit, 
the Lower PRM Aquifer, and a basal confining unit defined by the Wissahickon Formation. 
For this RI, only the Upper PRM and the upper portion of the Middle PRM Aquifers were 
investigated. 
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9.1.2.1 Upper PRM Aquifer 

Beneath the Site, the Upper PRM Aqtufer is tmder tmconfined conditions and consists of 
sandy soUs of the Magothy Formation in hydraulic cormection with the sitrficial 
anthropogenic fiU materials. The Upper PRM Aquifer ranges in thickness from 94 ft to 110 
ft. The groundwater flow direction in the Surficial Upper PRM Aquifer is to the east-
southeast. Observations from nested monitoring weUs indicate that vertical gradients 
throughout the Upper PRM Aquifer are downward. HydrauUc conductivity values as 
determined from slug tests range below 10 ft/day. 

For this RI, the shaUow, intermediate, and regional portions of the Upper PRM Aquifer w^ere 
evaluated during sampUng events conducted in Jtme and September 2002. Shallow 
monitoring wells were set to stiaddle fhe groimdwater table in the Upper PRM Aqtufer. 
Intermediate monitoring wells were set at approximately the central portion of fhe Upper 
PRM Aquifer. Regional morutoring weUs were set at the base of the Upper PRM and in an 
intermittent cortfining unit between the Middle and Upper PRM Aquifers. The Regional 
Aquifer refers to the deeper portion of the Upper PRM and does not refer to a regional 
monitoring weU network. The Regional or "R" designated wells at the Site range in depth 
from 113.0 to 133.0 ft bgs. 

9.1.2.2 Middle PRM Aquifer 

The Middle PRM consists of sand and gravel of the Potomac Formation approximately 100 
ft thick. As ordy two monitoring wells are screened in the Middle PRM Aqtufer, a 
potentiometric surface map cannot be generated to determine the groundwater flow^ 
direction and gradients in the aquifer. Vertical gradients observed in monitor weUs are 
invariably downward between the Upper and Middle PRM Aquifers. 

9.2 Soli 
Several sources have contiibuted to the contamination of surface and subsurface soil at 
Martin Aaron including buried drttms of hazardous waste (excavated from depths below 
the groundwater table), leaking roU-off containers, drums which were stored upside down 
allowing contents to leak onto fhe grotmd, sewer basins which discharged to the subsurface 
by irtfiltiation, leaking ASTs ahd USTs, and poor operation and maintenance practices at the 
Martin Aaron property. 

VOC contamination of surface and subsurface soils was most Ukely caused by solvents used 
in drum recycling, cleaning, and reconditioning activities. PCE, TCE, cis-l,2-DCE, vinyl 
chloride, and benzene are the primary COCs in sttrface soil. These constituents were also 
fotmd in subsurface soUs. Most VOCs in subsurface soil were found at depths from 4 to 5 ft 
bgs. A few VOCs, sucdi as benzene and TCE, were also fotmd at depths from 8 to 9 ft bgs. 

At the Martin Aaron property, contamination in the relatively thin (<10 ft) vadose zone 
appears to coincide with the contaminant source areas in the fiU layer (concrete, asphalt, 
wood, glass, brick, slag, and fly ash mixed with fine/medium grained sand). The 
uppermost (anthropogenic) soil layer ranges from approximately 6 to 10 ft bgs throughout 
the property with the thickest layers located below the fonner Martin Aaron Building and 
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the Rhodes Drum Building. This fill material transitions into a grayish brown silt and sand 
mixtttre, shown on the cross sections at a depth of about 10 to 12 ft bgs. 

The presence of metals and SVOC contamination identified in sttrface and substtrface soil at 
Martin Aaron and SJPC may be associated with the ash and cinders in the anthropogenic 
layer. The ash and cinders are combustion by-products, and were Ukely used as fill material 
at the Site. However, some SVOCs were detected at higher concentrations in sottrce areas 
than in other areas at the Site. A greater nitmber of metals were identified in source areas 
than in other areas at the Site. Therefore, there is also a site-related contribution to the 
presence of these compotmds at the Site. Similar to the NJDEP RI, this scenario is supported 
by the apparent lack of contamination identified beneath the southem portions of the 
former Martin Aaron Building and southem portions of SJPC where less combustion by­
products were observed in fhe subsurface. The lack of contamination beneath the older 
portions of the former Martin Aaron Building may indicate the placement of the combustion 
products was probably after the original Martin Aaron buUdings were constructed. 

COCs in the soil represent a source of contamination to the shaUow groundwater. 
Precipitation on the ground surface that does not exit the property as runoff percolates 
downward to the water table. During this downward infUtiation, the water leaches from 
the contaminated soils. Contaminants with sufficient concentrations or solubUities are 
either washed downward, or are dissolved directly into the groundwater. Because this 
process is contiolled mainly by gravity, the transport of contantinants in the vadose zone is 
primarily downward, directly to the water table, with Uttle to no lateral migration from the 
source areas. Sources such as the former buried waste (in drums), was deposited below the 
water table and discharged contaminants directly to the groundwater. 

9.3 Groundwater 

9.3.1 Upper PRM Aquifer 

COCs in the Upper PRM Aquifer include: 

• VOCs including cis-l,2-DCE, TCE, PCE, 1,1-DCA, 1,2-DCA, 1,2-dichloropropane, 1,2,4-
trichlorobenzene, 1,1,1-TCA, vinyl chloride, xylene, and benzene; 

• SVOCs including n-nitiosodiphenylamine, phenol, and bis (2-chloroethyl) ether; 

• Metals including aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, 
manganese, sodium, and thaUittm; 

• Dieldrin was the only pesticide detected; and 

• No PCBs were identified. 

VOCs and metals were detected above screening levels (the more stringent of the MCL or 
NJ GWQC) in the shaUow, intermediate, and regional portions of the Upper PRM Aquifer. 
Metals were fotmd to be elevated in the shaUow aquifer at most sampUng locatiorrs 
throughout the Site including Martin Aaron, SJPC, Everett Stieet, and Sixth Street. In the 
intermediate portion of the Upper PRM Aquifer elevated metals were found in Martin 
Aaron, Everett Stieet, and Sixth Stieet monitoring wells. In the regional portion of the 
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9. CONCLUSIONS 

Upper PRM Aquifer elevated metals were found on the property near the former Martin 
Aaron Btulding and Sixth Stieet sampling locations. Metals are likely to be associated with 
the presence of fUl material. In addition, elevated concentrations of metals at Martin Aaron 
may be attributable to solvents used in dntm recycling, cleaning, and reconditioning 
operations causing naturaUy-occurring metals (manganese, sodium, iron) to leach into the 
groundwater. 

The horizontal extent of groundwater contamination in the Surficial Upper PRM Aqtufer 
has not been deUneated to levels below detection for VOCs to the east, southeast, and south 
of the Site. 

(Dnce in the Surficial Upper PRM Aqtufer, the contaminants are tiansported both verticaUy 
and lateraUy, spreading outward and along the path of grotmdwater flow away from the 
original source areas. 

9.3.2 Middle PRM Aquifer 
No VOCs were detected in the two wells screened in the Middle PRM Aquifer. However, 
VOCs were detected in MW-20D which is screened in an isolated sand unit between the 
Upper and Middle PRM Aquifers. 

In the Middle PRM Aqtufer, metals were elevated at Martin Aaron and upgradient and 
downgradient weUs on Sixth Street on the property. Elevated metals include aluminttm, 
berylUum, iron, lead, manganese, sodium, and thaUium. These metals are known to occur 
naturaUy in the PRM Aquifer. No SVOCs, pesticides, or PCBs were detected in the 
groundwater in the Middle PRM Aquifer. 

The vertical extent of contaminant migration is delineated by the relatively continuotis clay 
layer between fhe Upper and Middle PRM Aquifers at a depth of approximately 140 feet 
below grotmd surface. The lateral extent of contaminant migration is beyond the 
downgradient monitoring wells surrotmding Martin Aaron. 

Although the groundwater velocities at Martin Aaron indicate that contanunant migration 
from drum recycling activities at Martin Aaron could extend for more than a mile, the rapid 
decrease in concentration within the monitoring well network indicates that the 
grotmdwater contaminant plume is influenced by natural attenuation mechanisms. 
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10. Recommendations 

This section identifies preliminary recommendations based on the findings of the RI, 
However, these recorrmiendations wiU be reevaluated based on the results of the HHRA 
and ERA. 

10.1 Soli 
VOC contamination has been characterized in the surface soU within the limits of the Martin 
Aaron property. Surface soU samples coUected at properties sttrrounding Martin Aaron 
including Comarco Products, Ponte, the scrapyard, and along Sixth Street had no 
concentratiorts of V(XIs above screening levels. VOC contantination at Martin Aaron has 
migrated into substtrface soils. Therefore, it is recommended that remedial actiorts be 
evaluated as part of the FS, in order to address contaminated surface soil at the property. 

As described in Section 5.3.1.2, SVOCs were detected at 58 of 60 surface soU sampling 
locations at Martin Aaron, Comarco, Ponte, and SJPC. SVOCs did not exceed screerung 
levels in surface soU samples coUected to the north of Martin Aaron at the scrapyard, Everett 
Street, or Sixth Stieet sampUng locations. SVOCs were generaUy distributed across the 
Martin Aaron property, with most concentiations above screening levels focused in areas of 
former drum recycling operations. This supports fhe conclusion that there is a site-related 
contribution to the SVOC contamination at the Site, specifically in areas of former dntm 
recycling operations. However, the presence of SVOCs above screening levels in soU 
outside of operational areas at the Site, and at Comarco, Ponte, and SJPC properties is 
suspected to be related to the use of fUl material at these properties. 

Metals above screening levels were detected in virtually aU of the surface soU samples 
coUected from Martin Aaron and the surrotmding properties. Therefore, it is suspected that 
metals exist at elevated levels due to the presence of historic fiU material at the Site and 
surrounding properties. However, the highest concentrations of certain metals, including 
arsenic and lead, were fotmd in suspected sottrce areas at the Martin Aaron property. This 
suggests that there may also be a site-related contribution of metals contamination from the 
former drum recycling operations at Martin Aaron. 

This RI did not include an off-site soU investigation to identify the presence of contaminated 
fill material in the area of the Site. However, it is recommended that any irtformation 
available in the Uterature that confirms the use of fUl material, or identifies the presence of 
contaminated fUl material at the Site, or in the surrounding areas, should be considered in 
the development of the final remedy for the Site. 

Elevated PAHs were identified in subsurface soU upgradient from Martin Aaron, in the 
northeastem comer of SJPC. It is suspected that this contamination resulted from 
operations at a former service station located to the north of SJPC. Since this area represents 
a "hot spot" of PAH contamination, an investigation of the source of contamination, and an 
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evaluation of remedial altematives to address sofl contamination in this area is 
recommended. 

Dttring this RI, surface soU samples cotdd not be coUected from the yards of the residences 
located on Jackson Street due to access issues. However, it is recommended that sttrface soU 
sampling be attempted again in order to adequately quantify human health risk of direct 
contact with surface soil at these properties. 

10.2 Groundwater 
VOC contamination in the shaUow aquifer is primarUy limited to within the property 
botmdary. However, the presence of a detectable concentration of benzene in upgradient 
well MW-18S suggest the potential presence of an upgradient source of VOC contamination 
in the shaUow groundwater. In order to verify the presence of an upgradient sottrce, an 
additional monitoring well would need to be placed to the north of Everett Street. 

Additional groundwater monitoring should focus on characterizing contamination in the 
deeper portion of the hydrostratigraphic section including the Middle PRM Aquifer at the 
MW-9, MW-11, MW-19, and MW-20 clusters, the base of the Upper PRM Aqtiifer at the 
MW-9, MW-11, MW-12, MW-14, MW-17, MW-18, and MW-20 clusters, and in the thin, 
intervening sand tmit between the main sand tmits of the Upper and Middle PRM Aquifers 
at the MW-9, MW-12, MW-11, and MW-17 clusters. Deep borings, partictUarly at MW-17, 
MW-19, and MW-20 clusters, wiU permit triangtdation of the important stiatigraphic ttnits 
across fhe Site, accommodating selection of screen intervals for monitoring weUs at the base 
of the Upper PRM Aquifer, in the thin sand between the tmits, and in the Middle PRM 
Aquifer. The borings should be geophysicaUy logged for a typical stratigraphic suite of 
parameters such as natural gamma, spontaneous potential, single point resistance, and 
normal resistivity logs. After logging, the borings should be abandoned or converted to 
monitor well borings. 

In general, contaminant concentiations in grotmdwater have been deUneated to appUcable 
screening levels at the Site. However, prior to the implementation of a remedial design, 
additional monitoring wells and rotmds of groundwater monitoring are recommended to 
fully characterize contaminant distribution within the plttme. 
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